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Film base marks 


ERE IS a stopping-off place 

for film base, one of many 

such intermediate storage rooms 
in the Du Pont film plant. 


Large quantities of Du Pont 
blue safety base, ready for 
coating with sensitized emul- 
sion, are held in these vaults for 
use in the manufacture of Du 
Pont X-ray Film. The label at- 
tached to each roll carries the 
complete history of its produc- 
tion up to this point. 


These storage vaults are fire- 
proof and spotlessly clean. Air- 
conditioning keeps them dust 
free and maintains temperature 
and humidity at the proper lev- 
els. The film base is further pro- 


tected by Cellophane, which 
gives the rolls their crinkled 
appearance. 

Clarity of base is but oneofthe 
many essential characteristics 
assured by laboratory-controlled 
manufacturing operations and a 
program of constant research at 
the Du Pont film plant. Through- 
out the manufacturing process, 


(No. 6 of a series on the manufacture of Du Pont Safety X-ray Film) 


every precaution is taken to 
produce a film with all of the 
qualities needed for high-grade 
radiographs. 


E. I. du Pont de Nemours & Co. 
(Inc.), Photo Products Dept. 
Wilmington 98, Delaware 


In Canada: 
Canadian Industries, Ltd. 


X-ray film is a critical material—don’t waste it. 


DU PONT 
X-RAY FILM AND CHEMICALS 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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The KELEKET transformer produces a given 
radiographic result in from one-half to two- 
thirds the milliampere seconds required with 
other transformers. Or, using the same time, 
your result is obtained with considerably less 
peak kilovoltage. 


Why? Because (see diagram) the pointed-top 
wave produced by a poorly designed trans- 
former remains near its peak voltage for only a 
very short interval. The flat top wave produced 
by the KELEKET transformer remains near the 
peak voltage point over a longer period. The 
KELEKET transformer therefore delivers more 
radiographic energy even though the poorly 
designed transformer may have the same peak 
voltage rating. 


You see the result in faster work, in better 
radiographic results, and in greatly increased 


tube life. For with the KELEKET transformer it 
is mever necessary to “average out” delivered 
energy by an unduly high peak voltage which 
results in punctured tubes. 


KELEKET makes flat-top wave transformers 
because KELEKET has the necessary X-ray ex- 
perience to produce this efficient form of radio- 
graphic energy. There is a great difference 
between designing ordinary pole or line trans- 
formers and designing X-ray transformers— 
and merely electrical experience cannot de- 
velop correctly built X-ray equipment. 


X-ray specialization has made KELEKET trans- 
formers the leading transformers for almost 
half a century. For full information about trans- 
formers and other X-ray equipment designed 
by X-ray specialists, see the nearest KELEKET 
representative or write us direct. 


KELEKET—tHE 


2036 WEST FOURTH ST., COVINGTON, KY 


KELLEY-KOETT MIG. COMPANY ) 


FINEST TRADITION 
IN X-RAY 
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HANDLE WITH CARE!..for you’ve got to nowadays when 


every film is practically worth its weight in gold. Above 
all, remember this—no matter how painstaking the 
positioning, no matter how precise the technique, your 
radiographic end-result depends largely on what happens 
in the darkroom. 


Many a potentially excellent radiograph has come to grief 
through poor processing. ““Retakes”, always wasteful, are 
often impossible today when you’re never sure where the 
next lot of films is coming from. 


Banish this worry from your mind: standardize, as have 
so many other laboratories, on Picker Liquid Concen- 
trates. Then you can count on sparkling contrast, exqui- 
site detail, brilliant clarity in your films... consistently! 
Remember these Processing Solutions are backed by the 
Picker name .. . a mark which for decades has stood for 
quality and service in x-ray accessories. PICKER X-RAY 
CORPORATION. Branches in principal cities. 


REPLENISHED 


\ 
\ 
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GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial man- 
agement and books for review should be sent to Dr. Lawrence Reynolds, Editor, 110 Professional 
Building, Detroit 1, Michigan. Contributions may be sent in foreign languages and will be trans- 
lated if found acceptable. Original articles are published only with the understanding that they 
are contributed exclusively to this JouRNAL. 

A certain number of illustrations will be supplied free of cost; but special arrangements must 
be made with the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased 
according to a scale of prices that accompanies galley proofs. 

For information regarding membership in the American Roentgen Ray Society, address the 
Chairman of the Executive Council, Dr. J. C. Dickinson, 210 Citizens Bank Building, Tampa, 
Florida. 

For information regarding the program of the annual meeting, address the President-Elect, 
Dr. Ross Golden, Presbyterian Hospital, 622 West 168th St., New York 32, New York. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE 
AMERICAN JOURNAL OF ROENTGENOLOGY AND Rapium THerapy should be addressed to Charles 
C Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois. Foreign subscriptions 
may be addressed to Bailliére, Tindall & Cox, 7 and 8, Henrietta Street, Covent Garden, London, 
W. C. 2, England; H. K. Lewis & Co., Ltd., 136, Gower Street, London, W. C. 1, England; 
Beutelspacher & Cia., Sarmiento 815, Buenos Aires, Argentina; W. Watson & Sons, Ltd., Watson 
House, Bligh Street, Sydney, Australia; or to your own agent. 

Subscription price a year: $10.00, United States, Mexico, Cuba, Centra] and South America; 
$11.00, Canada; $12.00, other countries. Current single numbers, $1.50. 


SUGGESTIONS FOR PREPARATION OF MANUSCRIPTS 


Manuscripts should be typewritten, with double spacing, and good margins (not on thin 
paper) and the original should be sent to the Editor. The author should keep a carbon copy, as 
the original is not returned. The name of the author should appear on each sheet of manuscript. 
Tabular materials should be typed on separate sheets; likewise bibliographical lists, footnotes, etc. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic 
prints of plates or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly 
indicated, and an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, with numbers correspond- 
ing to those on the photographs and drawings, instead of attaching each legend to its corre- 
sponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each refer- 
ence in a bibliography should include the following information in the order indicated: Name of 
the author with initials; title of the article; name of the periodical; year, volume, and pages. It is 
requested that the authors use the following as a model: 

1. Gardner, W. J., and Frazier, C. H. Ventriculography without air injection. J. Am. M. 
Ass., 1929, 93, 193-194. 

The month should be given if the reference is to an issue of the current year. An alphabetical 
arrangement of authors is preferred. 

The author should always place his full address somewhere on his manuscript. This is very 
important and is often omitted. 


The American Journal of Roentgenology and Radium Therapy is owned, maintained by, and 
in the interests of, the American Roentgen Ray Society, Inc. It is issued monthly by Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois. The American Journal 
of Roentgenology and Radium Therapy does not hold itself responsible for any statements made 
or opinions expressed by any contributors in any article published in its columns. 


Entered as second-class matter February 10, 1930, at the postoffice at Springfield, Illinois, and Menasha, 
Wisconsin, under the Act of March 3, 1879. Accepted for mailing at the special rate of postage provided for in 
the Act of February 28, 1925, embodied in Paragraph 4, section 438, P.L. and R. authorized February !0, 
1930. Delivery is not guaranteed. Replacements are not guaranteed nor promised, but will be attempted if ex- 
tra single copies are available and only if requested within jo days from first of month following publication 
(17th of month) for domestic subscribers and 60 days for foreign subscribers. A 30 day notice of a change o! 
address is requested. When ordering a change of address, please give to the Publisher both the old and new 
address. 

Copyright 1945 by American Roentgen Ray Society, Inc. All rights reserved. This issue may n° be 
reproduced. in whole or in part, in any form (except by reviewers for the public press) without written 
permission from the publisher. 
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CAN YOU TELL WHICH TUBES ARE BETTER ? 


Two tubes of the same type may look exactly alike, but if 
one was assembled in the Machlett ‘White Room” while the 
other was put together under average factory conditions, 
there would be a considerable difference between them. 
In lighting, cleanliness and conditioned environment, the 
“White Room” resembles a hospital operating room, and 
tubes passing through it remain free of internal contami- 
nation that would lessen their stability, shorten their life. 
Such tubes will give full-rated, predictable performance, 
and ‘ove uniformly economical and satisfactory. It was to 
achieve such improved results that Machlett built the first 
“White Room” in the industry — subsequently adopted by 
others. Many still newer Machlett techniques, such as this, 
continue to improve the quality and performance of our 
products. In this way, Machlett leadership in the electron 
tube field is maintained. 


When you need a medical or industrial X-ray tube, or 
an oscillator, amplifier, or rectifier for radio or industrial 
purposes, select a Machlett. It will pay you in stability of 
operation and long life. For information as to available 
tubes, write Machlett Laboratories, Inc., Springdale, Conn. 
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Machlett Aeromax-12. Maximum radiographic 
lood factor, 110 p.k.v. at 300 m.a. Fluoroscopy 
or therapy, 85 p.k.v. at 5 m.a. (continuous), 
100 p.k.v. at 4 m.a. (continuous). 


RAY TUBES SINCE 1897 


TODAY THEIR LARGEST MAKER 
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vi ADVERTISING DEPARTMENT 


FOR RETROGRADE 
PYELOGRAPHY 


THREE REASONS FOR 
ITS EXTENSIVE USE 


] Radiopacity: Dense, 
clear-cut shadows with 
15 or 20 per cent solution. 


Tolerance: No irrita- 
tion of any part of the 
urinary mucosa even if 
part of solution is re- 


j 
Convenience: Dilu- 
tions of any desired HOW SUPPUED | New Package—For retrograde pyelography only 
strength can readily be SKIODAN* SOLUTION 20%. 10 vials of 30 cc. with 
made. rubber diaphragm stopper. 


Also 
SKIODAN SOLUTION 40%, For intravenous urography 


- a or retrograde pyelography. In vials of 50 cc. with 
ACCEPTED rubber diaphragm stopper. 


. SKIODAN TABLETS. Each tabler 1 Gm. makes 5 cc. of 


MEDICAL 
ASSN 
, =5 20 per cent strength. In tubes of 10 and bottles of 100. 


SKIODAN POWDER. in bottles of 20 Gm. Makes 100 cc. 


of 20 per cent strength. 
Skiodan, trademark Reg. U. S. Pat. Off. & Canada, brand of methiodal. 


CHEMICAL COMPANY, INC. 


NEW YORK 13, N.Y. 
WINDSOR, ONT. 
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®@ Is your x-ray darkroom a bottleneck in your work? 


During these days of understaffed, overworked 
facilities, it’s very apt to be just that! 


We haven’t the whole answer—but here’s at least 
part of it: standardize on Ansco Liquadol developer 
and Ansco Liquafix fixer. 


These fast-acting liquid chemicals save time—make 
it possible to turn out more radiographs per man- 
hour! 


Both are concentrated liquid stock solutions—ready 
for instant use when diluted to working strength. No 
need for work to “pile up” while valuable time is 
wasted dissolving powdered formulas. . . or weighing 
and mixing bulk chemicals. 


You save time, too, because Liquadol acts so rapidly. 
A normally exposed radiograph on Ansco High-Speed 


Ansco 
LIQUADOL LIQUAFIX 


BOTTLENECK- BREAKERS . . . in bottles! 


X-Ray film develops to normal density and contrast 
in just 3 minutes in fresh Liquadol at 68°F. 


Liquafix pares fixing time to the bone. In place of the 
usual “hypo” (sodium thiosulfate) it contains a 
costlier, faster-acting ingredient which clears films at 
a greatly accelerated rate. 


Yet neither Liquadol nor Liquafix will strain your 
budget, for both last and l-a-s-t in use! (Liquadol, 
for instance, develops about 50% more x-ray films 
than an equal quantity 
of most conventional 
x-ray developing formu- 
las.) Try Liquadol and 
Liquafix—now! Ansco, 
Binghamton, New York. 
A Division of General 
Aniline & Film Corpo- 
ration. 
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Viil . ADVERTISING DEPARTMENT 


THE GASTRO-INTESTINAL TRACT 


A Handbook of Roentgen Diagnosis | _ 


By FRED JENNER HODGES, M.D., Professor of Roentgenology, 
University of Michigan Medical School. 


In seven short months after this book was announced to the profession, 
the entire edition was completely sold out. A new reprinting is now off 
the press. The popularity of the work stems from the clarity with which 

ey Dr. Hodges brings into focus the countless points of interpretation, 
| differential diagnosis and x-ray-clinical correlation upon which successful 
Ny film reading is predicated. The comprehensive, smooth-reading text ex- 
qr plains exactly what roentgen signs to look for and how to interpret the 
findings in 184 different gastro-intestinal diseases, syndromes and 

types of lesions. The basis of the demonstration is 604 beautifully re- 

produced x-ray negatives on 131 superb plates, 121 of them full-page. 

“Unique, fascinating and permanently valuable. . . . A veritable store- 

house of x-ray and clinical wisdom. . . . What this book tells about 

peptic ulcer alone is worth $5.50.”—-Am. J. Digestive Diseases. (This is 

one of six volumes in the Handbooks of Roentgen Diagnosis series.) 


320 pages. 604 figures on 131 plates. $5.50, postpaid. 


MASS RADIOGRAPHY OF THE CHEST 


By HERMAN E. HILLEBOE, M.D., Medical Director, Chief, Tuberculosis 
Control Division, U. S. Public Health Service; and RUSSELL H. MORGAN, 
M.D., Surgeon (R), Medical Officer-in-Charge, Radiology Section. 


This first manual on its subject published in the United States presents \\a ERS! 
every detail of a mass radiographic chest survey in a general hospital, a \ \\ 
factory, or an entire community. Step-by-step, answering all questions, the S r\\) 
text takes the reader from (1) preliminary planning with local health \ \ 

officers and medical societies and (2) the selection of equipment to be 
used, through (3) transporting, installing and operating equipment, (4) 
exposing and interpreting the films, (5) recording and filing data, and (6) 
disposition of cases of disease discovered. The authors advance a new 
approach to x-ray diagnosis, and they bring remarkable simplification to 
technical matters. Roentgen technic as it applies to mass radiography 
is fully detailed, including positioning and instruction of the subject, 
the actual operation of the photofluorograph, and the processing of films. 


288 pages. 93 illustrations (66 full-page plates). $3.50, postpaid. — ee oe ee 


THE YEAR BOOK PUBLISHERS, Inc., 304 S. Dearborn Street, Chicago 4. AJR-545 
Mail the books checked on 10 days’ approval, postpaid. 


[) The Gastro-Intestinal Tract ........... $5.50 (©) Mass Radiography of the Chest ........ $3.50 
PRINT NAME AND ADDRESS BELOW 
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Philips Metalix Automatized Safety Circuit 
Guards Tube Life __ 


I, the design of Philips Metalix* 
radiographic units, protection of expensive 
X-ray tubes is always given adequate con- 
sideration. Many original devices are incorpo- 
rated in order to eliminate human error. 

An example is the automatized safety circuit 
which protects X-ray tubes from accidental 
overload at high milliamperage. 

The pre-selection of milliamperage is inter- 
locked with the timer in such a manner that 
the focal spot cannot be loaded in excess of 


the tube rating. 


Other factories in Dobbs Ferry, N.Y., and Lewiston, Maine (Elmet Division). Represented in Canada by Philips Industries, Ltd., 
Sun Life Building, Montreal, Centre 2; in England by Philips Lamps, Ltd., Century House, Shaftesbury Avenue, London W.C. 2. 


ZONE 
OF SAFETY 
HIGH Ma. 


Radiographic and Fluoroscopic equipment 
are stepless kilovoltage control, stepless line 
voltage regulator, together with shockproof 
and rayproof construction. These are typical 
of the refinement in design and engineering 
quality built into all Philips Metalix X-ray 
equipment...a quality stemming from a 
background of over half a century of ex- 
perience in the electrical field. 

Inquiries on your X-ray equipment require- 
ments are invited. 


We inviie you to visit our office and showroom when in New York Cit 


PHILIPS\ 
x 
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Other desirable features of Philips Metalix — 
NORTH AMERICAN PHILIPS COMPANY 
Dept. AB-G, 100 East 42nd Stroet, New York 17, + Telephone —UExington 2-0900 


ADVERTISING DEPARTMENT 


to provide 

full size radiographs — 
in group chest 
examinations 


To the man who reads and interprets radiographs, the desirability of the full-size 
14” x 17” print is immediately evident. 

NOW, through the Powers X-Ray Service, full-size radiographs are made available 
for the examination of large numbers of subjects. Among their advantages: 


1. ACCURACY. Powers’ Radiographs feature the same depth and tone from print to print, enabling 
the examining physician to make accurate comparisons of serial exposures. 


2. HIGH DIAGNOSTIC QUALITY. Over 3 million successful radiographs testify to the quality of 
the Powers method. Within the limitations of large-scale examinations, Powers’ Radiographs are 
brought to the highest degree of accuracy. That means fewer missed cases of early lesions! 


3. EASE OF READING. Because they are full-size, Powers’ Radiographs save time and eyestrain for 
the interpreting physician. Special viewers are supplied as part of the Powers Service. 


4. SPEED AND ECONOMY. Trained Powers technicians set up the portable equipment and operate 
it—at a rate as high as 150 subjects per hour. The cost is less than any other method offering 
comparable quality—considerably less when the cost of cases missed by less effective methods is 
considered. 


POWERS X-RAY SERVICE is available anywhere in the United States for large-scale examina- 
tions. Interested physicians are invited to write for further details to: 


WERS X-RAY SERVICE 
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CHOLECYSTOGRAPHY 


PRIODAX*, beta-(4-hydroxy-3, 5-diiodopheny! )- 
alpha-phenyl-propionic acid, is available in envelopes 
of six tablets, in boxes of I, 5, 25 and 100 envelopes. 


CORPORATION 


Bloomfield, New Jersey 
*Trade-Mark Reg: U.S. Pat. Off 


COPYRIGHT 1948 BY BCHERING CORPORATION 
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For complete specifications of this and 
other Standard equipment write today 


1932 NORTH BURLING ST. CHICAGO 14, ILLINOIS 
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G-E Barium Opaques are Tested and Re-Tested 


To Insure Highest Possible Quality 


Painstaking attention to even the most minute detail governs 
the selection and processing of every ingredient in G-E barium 
opaques. Still more rigorous—a class “B’’ movie version of a 
police court third degree is mild by contrast—are purity and 
texture tests given the resulting compounds. Then, to conclus- 
ively determine faultless quality, each lot is finally subjected to 
outside, unbiased chemical analysis. 


Because of this critical supervision and proving, G-E barium 
products can be prescribed with absolute confidence. Their pur- 
ity and freedom from harmful irritants safeguard the patient. 
Their pleasant palatability assures greater patient co-operation. 
And the sharper, more brilliant images they produce materially 
heighten diagnostic accuracy. 


In G-I examinations the use of G-E Barium Sulfate or flavored 
Bari-O-Meal insures consistently better all-round results. For de- 
piction of rugae and other special technics, Neo Bari-O-Meal 
is equally effective. 


Either of these superior radiopaques can be employed with the 
assurance that its quality has been “third degree’d”—and then 
some. Order them from your nearby G-E Branch Office today. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO (12), ILL., U. S. A. 


G-E Barium Sulfate 

1 1-lb. 

5 1-lb. 
10 1-lb. 
25 1-lb. 
50 1-lb. 
100 1-lb. 


1.20 
5.50 
10.50 
20.00 


G-E Bari-O-Meal 
(Chocolate or Vanilla Flavored) 


10 Vth. 3.30 
G-E Neo Bari-O-Meal 

1.70 
10 1-Ib. cons ......... 3.30 
50 14b. cams 13.50 
100 1-4b. cams .......- 25.00 


Prices will be increased by the 
amount of such sales (or use) 
tax as may be applicable. 
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CAN ONE TYPE OF X-RAY EQUIPMENT ADEQUATELY 
SERVE ANY AND ALL CASE-FINDING PROGRAMS? 


This is a much-propounded question 
these days, now that organizations and 
institutions everywhere are interested 
in determining how photo-roentgeno- 
graphy might be adapted to their re- 
spective programs for tuberculosis 
control. 


The answer is most direct and obvious 
to anyone who has occasion to con- 
sider the different fields of current 
case-finding programs, and the widely 
varying requirements according to their 
nature and extent. 


That more than a single type of equip- 
ment is called for in the survey field 
can be recognized from a consideration 
of the requirements to be met by 
specific programs. That 4 by 5-inch 
will continue to be the cut-film equip- 
ment of choice is certain, in light of: 
(1) Many published reports wherein the 
diagnostic trust of this size film has been 
thoroughly evaluated; (2) the different 
combinations possible with cut-film 
equipment, to assure its most practical 
adaptation to individual needs; and (3) 
the economy of its use. 


Recognizing the need for efficiently de- 
signed roll-film equipment for mass 
survey application, a 70 mm. roll-film 
camera has been developed, by means 
of which large numbers of persons may 
be examined per day, on a frame. size 
of substantial area—approximately 7 
square inches. 


Today, therefore, we offer a diversified 
line of photo-roentgen equipment 
which permits selection between units 
designed for use with 4” x 5” cut films, 
and units for 70 mm. roll film—both 
types in various combinations, for 
single films or stereoscopic, and all 
available with the G-E photo-timer of 
the Morgan-Hodges principle. 

Thus by not restricting ourselves to a 
single type of equipment, we are in a 
position to discuss, without prejudice, 
the type best suited to a given case- 
finding program. 


When you consider plans for the use 
of survey equipment, may we make 
available our experience and “know 
how” toward a most logical approach 
to your individual problem? 
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TO BETTER RADIOGRAPHIC QUALITY 


An Easterner, one Ali Baba—according to a 
voluble lady named Shahrazad—opened his way 
to untold wealth by merely uttering two words. 
The magic phrase that so quickly put Ali in the 
upper income brackets was simply “open sesame”’. 


Likewise, there’s one word that opens the way to 
faster, easier, and consistently better x-ray film- 
processing. That word is Supermix—and more 
operators are using it daily when ordering process- 
ing chemicals. 


We don’t pretend you'll duplicate Ali’s fantastic 
experience just by specifying Supermix. But we 
do know you'll find it unrivalled for producing 
peak quality film-processing results — regularly, 
with far less effort, and in half the time generally 
consumed. And—as a matter of fact—the econo- 
mies effected by Supermix longevity and greater 
efficiency will trim your darkroom expenses 
appreciably. 


See for yourself how Supermix is the ‘‘open 
sesame” to higher final radiographic quality — 
to important time and money savings. Order a 
supply from your conveniently nearby G-E Branch 
Office today. 


Developer Refresher Fixer 
To make 1 gal $1.00 $1.15 $1.00 
To make 3 gals Pale 2.70 
To make 5 gals : 5.25 4.25 


Prices will be increased by the amount of such sales 
(or use) tax as may be applicable. 
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THE ROENTGEN EXAMINATION OF 
THE URINARY TRACT 


WITH SPECIAL REFERENCE TO METHODS OF EXAMINATION AND 
FINDINGS IN INDIVIDUALS WITH TESTICULAR TUMORS* 


By LIEUTENANT COLONEL JOSEPH C. BELL, MAJOR GILBERT W. HEUBLEIN, 
and MAJOR HOWARD J. HAMMER 


Medical Corps, Army of the United States 


ee opinion concerning the 
importance and value of the various 
methods of roentgen investigation in uri- 
nary tract disease is of importance to all 
roentgenologists. Randall* in the Yournal 
of Urology stresses the importance of in- 
travenous urography in the demonstration 
of otherwise occult metastases from testicu- 
lar tumors. He also emphasizes the impor- 
tance of this examination in determining 
the prognosis in such cases. 

One of us (H.J.H.) a urologistt is quoted 
as follows: 

Of utmost importance both to the urologist 
and the patient is a thorough and accurate 
roentgenological examination by means of 
which the urologist is aided in arriving at an 
accurate diagnosis, after which the indicated 
treatment may promptly be initiated. Close col- 
laboration between the urologist and radiolo- 
gist will benefit all concerned. As Pendergrass 
has pointed out, individual ability to detect 
minute morphological changes in roentgeno- 
grams is subject to error. Skilled interpretation 


is the result of wide experience gained by those 
examiners who weigh clinical and laboratory 
data and follow carefully the progress of their 
patients. 

The technical aspects of the roentgen ex- 
amination as well as accurate interpretation of 
findings are of major importance. The urologist 
who has the time, training and experience es- 
sential in this phase of urologic diagnosis, is 
the rare exception. 

While the relative merits of excretory and 
retrograde urography have been subjected to 
endless series of critical appraisals in medical 
literature, it is the common belief of most 
urologists that the two methods are comple- 
mentary. 


The value and accuracy of the roentgen 
examination in the diagnosis of the many 
diseases and anomalies of the urinary tract 
are now generally recognized by all mem- 
bers of the medical profession. 

This presentation will be limited chiefly 
to a discussion of some of the technical as- 
pects of the roentgen examination of the 


* From the Sections of Radiology and Urology of the Percy Jones General and Convalescent Hospital, Battle Creek, Mich. Presented 
at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of North America, Chicago, III., Sept. 24-29, 


1944. 


t Chief of the Section of Urology of the Percy Jones General and Convalescent Hospital. 
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urinary tract together with the roentgen 
manifestations in a few diseases that affect 
it. Our methods are not original, but are 
those, or parts of those, long employed by 
other workers in this field of diagnosis. We 
have attempted to so plan our examination 
that good technical results may be had and 
accurate diagnoses arrived at with the least 
essential expenditure of time and materials. 


METHOD OF EXAMINATION 


Intravenous Urography. The first essen- 
tial is the proper selection of patients to be 
examined. A definite contraindication to 
this type of examination is advanced renal 
disease with marked impairment of renal 
function. Likewise patients in advanced 
stages of some other diseases are unsuitable 
for this form of investigation, as are those 
in shock, coma and in extremis. 

Sensitivity to the contrast medium to be 
injected is also a contraindication. At the 
Percy Jones General and Convalescent 
Hospital we test for sensitivity to diodrast 
by the method described by Archer and 
Harris,! two drops of diodrast being placed 
in the conjunctival sac and the eye ex- 
amined three to five minutes later. Nor- 
mally there is no reaction to the diodrast. 
Evidence of sensitivity is exhibited by 
congestion of the conjunctival vessels. If 
slight or very moderate congestion is noted, 
however, the intravenous injection is made, 
but with great caution. Marked conges- 
tion is considered a contraindication, and 
in our hospital other means of investi- 
gation are resorted to in these individuals, 
who are very few in number. In approxi- 
mately 600 examinations during the past 
fifteen months, using the above test as a 
guide, we have had no reactions except 
those of the mildest type. 

In a personal communication, Archer 
states that he and his associates have exam- 
ined 3 cases of severe asthma, in each of 
whom the sensitivity test to diodrast was 
entirely negative, but in all of whom severe 
and quite alarming reactions took place. 
Fortunately all recovered. It is Archer’s 
opinion that a definite history of asthma 
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should be considered a contraindication 
to this type of examination even when the 
sensitivity test is negative. 

It should be recalled that, according to 
Pendergrass, et a/.,7 the incidence of fatal 
reactions from intravenous urography in a 
series of 661,800 examinations was 0.0039 
per cent. In other words, this represents ap- 
proximately 3.9 deaths per 100,000 exami- 
nations done by roentgenologists and urol- 
ogists throughout the United States and 
Canada. 

The preparation of our patients consists 
of a laxative, preferably castor oil or com- 
pound licorice powder, before the evening 
meal prior to the morning of the examina- 
tion. No food or fluid is taken after mid- 
night and a cleansing enema is given one 
hour before the examination. In some cases 
the injection of one ampule of pitressin pre- 
cedes the enema by thirty minutes, but we 
question the necessity and wisdom of the 
latter in most cases. 

Prior to the injection of the particular 
contrast medium to be used, a preliminary 
roentgenogram of the entire area of the 
urinary tract is always made. The injection 
is done by one of the medical officers of the 
Roentgen Department who assumes re- 
sponsibility of observing the patient and 
directing the technique employed in each 
individual case. This is not an examination 
in which any routine procedure is satisfac- 
tory. If roentgenograms are routinely made 
at stated intervals over a long period of 
time, much time and material are wasted 
in a large percentage of cases. If, however, 
few roentgenograms are secured and the 
examination covers only a short interval 
much valuable information is lost. 

We inject the contrast medium slowly, 
usually requiring from three to four min- 
utes. A roentgenogram of the entire urinary 
tract is made five minutes after the injec- 
tion is completed and developed imme- 
diately. Pressure is made over the prom- 
ontory of the sacrum using a compression 
band, the pressure being localized by plac- 
ing a child’s football or a basketball blad- 
der above the pubic arch beneath the com- 
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pression band. In the large majority ot 
cases the ureters are blocked at the pelvic 
inlet by this method. The compression is 
maintained for five minutes after which 
stereoscopic roentgenograms of the proxi- 
mal half of the urinary tract area are made 
using 10 by 12 inch films. Preparation is 
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upright and the examination terminated. 

If, however, function is impaired or even 
apparently entirely absent on one or both 
sides, roentgenograms of the entire tract 
are made, usually at fifteen minute inter- 
vals for the first hour after the injection, or 
until satisfactory visualization takes place. 


Fic. 1. Normal intravenous urogram. 4, stereoscopic views of upper collecting system made during com- 
pression are shown at a. B, at 4, shows very satisfactory filling of the lower ureters usually seen in urograms 


made immediately after removal of compression. 


then made for a 14 by 17 inch film and the 
exposure made immediately after releasing 
the pressure. In this roentgenogram the en- 
tire tract is usually most satisfactorily visual- 
ized, especially the distal halves of the ureters 
(Fig. 1). If there is the possibility of a stone 
in the lower third of either ureter or some 
abnormality of the bladder, we then make 
8 by ro inch stereoscopic roentgenograms 
of this region using a transverse shift of the 
tube. At about this time the roentgenogram 
made at the five minute period may be seen 
and from this examination further require- 
ments in the individual case can usually be 
determined. If normal excretion and drain- 
age are taking place on each side a roent- 
genogram is then made with the patient 


Each of these roentgenograms is examined 
immediately after it is developed and fixed, 
and further roentgenographic requirements 
thus determined. If satisfactory visualiza- 
tion of one or both sides has not taken 
place during the first hour, roentgenograms 
are then made at thirty minute intervals 
until satisfactory filling has taken place. 
If there is no evidence of any excretion 
within two and one-half hours following the 
injection the examination is terminated. It 
is not uncommon in an apparently non- 
functioning kidney first to visualize the 
structures on the affected side as late as 
two or even two and one-half hours after 
the injection and as a result to obtain in- 
valuable diagnostic data (Fig. 2). 


. 
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Fic. 2. Tiny stone at junction of left ureter with bladder. 4 shows normal function and drainage of right 
kidney and ureter. Almost no evidence of opaque material seen on the left. B was made forty-five minutes 
after injection. Almost complete emptying of pelvis and ureter on the right. Interference with drainage of 
left ureter at junction with bladder, dilatation of ureter, pelvis and minor calices are well shown. Stone 
passed spontaneously twenty-four hours later. Urinary tract to be re-examined later, but it will undoubted- 


ly be normal. 


Our technique of intravenous urography 
is graphically illustrated in Figure 3. The 
position of the patient, roentgen tube, 
Potter-Bucky diaphragm, compression band 
and cassette are shown, together with the 
time interval between exposures. In prac- 
tice, compression is rarely maintained for 
more than from five to seven minutes. 

Accurate interpretation of findings in 
intravenous urography requires a sound 
basic knowledge of urinary tract morphol- 
ogy and physiology in health and disease 
and the corresponding roentgen manifesta- 
tions. Further requirements are accurate 
observation, experience and sound judg- 
ment. The roentgenologist in his interpre- 
tation must always keep in mind the limita- 
tions of the diagnostic aid employed. He 
must not draw conclusions unjustified by 
his findings and must always be ready to 
work with the referring physician, sharing 
responsibility in arriving at the proper diag- 
nosis. 


Retrograde Urography. Retrograde urog- 
raphy continues to have an important 
place in the study of disturbances of the 
urinary tract. There is no conflict between 
the retrograde and intravenous methods. 
Each has advantages in certain conditions 
and one supplements the other in many 
cases. In retrograde urography we believe 
that best results are secured when the 
radiologist assumes the direction of the 
roentgenographic phase of the examina- 
tion, and the interpretation of the roentgen 
findings is his responsibility. 

The Use and Value of the Roentgeno- 
scope in Retrograde Urography. During 
the past year an increasing number of our 
retrograde urograms have been done under 
roentgenoscopic guidance. This was begun 
in a case with marked pelvic dilatation 
where the urologist was anxious to secure 
complete filling. The results were so satis- 
factory and the method so simple that more 
and morecaseshave beendonein thismanner. 
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The equipment required is only that al- 
ready available in most modern hospitals. 
In our hospital, after ureteral catheteriza- 
tion in the urological section on the sixth 
floor, the patient is brought'to the roent- 
genographic department on the first floor. 
He is then placed on the horizontal roent- 
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injection, stereoscopic roentgenograms of 
the entire tract are made in the convention- 
al manner and frequently a lateral view 
with the side under suspicion nearest the 
cassette. 

The following history and findings in the 
case shown in Figures 4 and s illustrate the 


SIMPLE METHOD OF INTRAVENOUS UROGRAPHY 


YIELDING MAXIMUM INFORMATION IN THE SHORTEST 


, 


| 5 ERECT FILM. 


POSSIBLE TIME. 


FILM €-R DIRECTE 
MA GIN OF THE ILIAC CRESTS. 


2. 5S MIN. EXPOSURE SMIN.AFTERINJECTION OF 2O%? 
OF DIODRAST. 


T CATION OF PRESSUE OVER 
SCOPIC VIEWS TAKEN ON 10*12 FILMS WIT 
CENTRAL RAY SHIFTED SLIGHTLY CEPHATAD. 


RELEASE FILM (IMMEDIATELY AFTER REMOVAL 
OF PRESSURE.) 


AT LEVEL OF UPPER 


6 DELAYED FILMS MADE WHEN INDICATED. 


Fic. 3. Chart of method of intravenous urography showing position of patient, cassette, tube 
and compression apparatus together with exposure intervals. 


genographic-roentgenoscopic table, the eyes 
of the roentgenologist having been accom- 
modated in the meantime. 

The contrast medium is introduced by 
the urologist with the aid of roentgeno- 
scopic guidance by the radiologist. Care is 
taken to obtain complete filling without 
Over-distention by careful observation of 
the screen image and the patient’s reaction 
to the injection. By means of a spot film 
device on our machine, irritability of any 
part of the tract observed can readily be 
recorded with repeated exposures. Similarly 
any other abnormality seen can instantane- 
ously be recorded. After completing the 


importance and value of the above type of 
examination. 


Case 1. This patient was operated on for 
bilateral undescended testicles in 1935. A mass 
developed in the left side of the scrotum while 
on overseas duty. A left orchidectomy was done 
in an overseas hospital. The histopathological 
report stated that the tumor was a teratoma. 
Convalescence was uneventful and the patient 
was referred for deep radiation therapy. 

An intravenous examination of the urinary 
tract revealed poor visualization of the left 
upper collecting system. Retrograde filling 
under roentgenoscopic guidance was then done 
and showed an extreme degree of spasm of the 
calices. The proximal portion of the ureter was 
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irregular in contour and seemed to be somewhat 
displaced posteriorly. Serial exposures of the 
kidney area (Fig. 4) were made, proving that 
the irregularity in filling of the minor calices 
was due to spasm and not to organic destructive 
changes. 

The patient was re-examined seven weeks 
later following deep roentgen therapy. Marked 


A survey of old and recent literature wil! 
reveal that fluoroscopic visualization of the 
upper urinary tract upon retrograde filling is 
generally condemned. The chief objections ap- 
pear to be that the method is too time consum- 
ing and difficult, that most examiners have 
inadequate facilities and that serial urograms 
will give more accurate data in delineating de- 


Fic. 4. Case 1. Testicular tumor. Spot rcentgenograms of upper collecting 
system showing marked spasm of calices. 


improvement had taken place as is shown in 
Figure 5B. The mechanism of the spasm of the 
calices is not known, there being no evidence 
of infection and no bleeding. It is quite possible 
that there were metastases in the region of the 
renal pedicle accounting for the deformity of 
the proximal portion of the ureter at a (Fig. 54) 
and if so these metastases may have been re- 
sponsible in some way for the caliceal spasm. 


One of us (H. J. H.) has the following to 
say of this method of examination: 


tailed morphology and physiology. In our 
group the decision to carry out fluoroscopic 
visualization in selected cases has been a happy 
one. All of the above objections have been over- 
come. Excellent anatomical detail is obtained 
and constant filling defects are readily demon- 
strated. The method has been particularly 
valuable in the demonstration of retroperi- 
tonea] lesions and other pathological conditions 
which lie adjacent to the urinary tract and 
cause rotation, displacement and other devia- 
tions from normal. Re-examination due to 1" 
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Fic. 5. Case 1. Testicular tumor. 4, spastic deformity of calices, and apparent slight displacement and 
angulation of ureter at a. B shows improvement following radiation therapy. 


complete filling is almost entirely eliminated. 
Painful reactions which often follow over- 
distention are avoided. 


The late Willis Ff. Manges advocated 
the use of the roentgenoscope in retrograde 
urography almost thirty years ago. Those 
interested in this method of examination 
should be familiar with his excellent paper 
entitled ““Pyeloscopy.’” 

The Lateral Urogram. Mertz and Hamer,’ 
Shiflett and Keith, and others, have de- 
scribed this method of examination and 
have emphasized its value in the diagnosis 
of various conditions, particularly retro- 
peritoneal lesions adjacent to some part of 
the urinary tract and perinephritic absces- 


Fic. 6. Case u. Perinephritic abscess. Intravenous 
urogram showing marked cephalic displacement 
of upper collecting system on right indicated at 
a. Slight curvature of lumbar spine, concavity on 
right. Psoas shadow on right, obscured. Struc- 
tures on left, normal. 


ses. We have seen one perirenal abscess in 
which this method of examination was of 
decided aid in diagnosis. 


i_ 
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Case ut. This twenty-six year old prisoner ot 
war was admitted to the Percy Jones General 
and Convalescent Hospital with a history of 
chills and fever three weeks prior to admission, 
lasting for six days. He was well for a week 
then developed pain in the right upper quad- 
rant with elevation of temperature. Physical 
examination showed resistance to palpation in 
the right upper abdomen. The sedimentation 
rate was 80 mm. in the first hour. The urine was 
normal. The roentgenological examination 
showed a curvature of the lumbar spine, the 
concavity being on the right. The margin of the 
psoas shadow in the right renal area could not 
be seen. An intravenous urogram revealed the 
right kidney to lie unusually high, the lower 
pole appearing to be displaced anteriorly. 
These findings are shown in Figure 6. A roent- 
gen diagnosis of perinephritic abscess was 
made. At operation approximately 8 ounces of 
creamy pus was found about the lower pole of 
the kidney. The infecting organism was the 
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Staphylococcus aureus. Vhe postoperative course 
was uneventful. Retrograde examination of 
the urinary tract was done after recovery. The 
kidney was still elevated, but the position of 
the lower pole was normal. The findings are 
shown in Figure 7. 


In our work, the lateral urogram has 
been of greatest value in the diagnosis of 
metastases about the renal pedicles in indi- 
viduals with testicular tumors and in the 
demonstration of mass lesions adjacent to 
some part of the urinary tract in Hodgkin’s 
disease and other lymphomas as well as in 
the leukemias. Satisfactory roentgeno- 
grams in the lateral projection can seldom 
be secured during intravenous examination 
unless there is interference with emptying 
of the distal part of the ureter on the af- 
fected side. In most of our cases the retro- 
grade method has been employed. The up- 


Fic. 7. Case 11. Perinephritic abscess. 4 shows vertical rotation of right kidney with anterior displacement 
of pelvis, inferior calyx and proximal portion of ureter at a. This lateral view was made during an 1n- 
travenous examination. The shadow is faint, but sufficiently well shown to be of value in diagnosis. B, |at- 
eral projection made by retrograde method following drainage of perinephritic abscess and after con- 
valescence. Position of kidney and ureter at 4 is normal except that the kidney lies higher than is normally 


the case. 
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per collecting system is filled under roent- 
genoscopic guidance and stereoscopic roent- 
genograms made in the anteroposterior 
position using a tube shift transverse to the 
ureter. The patient is then turned into the 
lateral position with the affected side down, 
great care being taken to secure a true lateral 
projection. A relatively short exposure is 
desirable. We have found that 1co milliam- 
pere-seconds at approximately 88 kilovolts 
(peak) with a 36 inch focal distance is ade- 
quate in patients of average size. Normally 
in this projection the right kidney pelvis 
and calices usually lie lateral to the body of 
the second or third lumbar vertebra, the 
left being somewhat higher. The ureter 
passes downward and ventralward and 
emerges anterior to the spinal column at 
about the level of the fourth lumbar verte- 
bral body (Fig. 8). There are some normal 
variations in the position of the kidney and 
ureter. These should be kept in mind. Mass 
lesions may displace or cause horizontal or 
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cdlices usually 20m in front 
of wth nb 


ureteropelvic runction 
usually in ant. fa of L-z 


occasionally runs lateral to 
vertebral bodies toinlet 
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Normal course ureters 
(lateral projection) 


Fic. 8. Composite drawing by one of us (G.W.H.) 
showing position of right kidney pelves and 
ureters in relationship to the lumbar vertebra! 
bodies in a series of patients where the findings 
were considered to be within normal limits. 


Fic. 9. Obstructing stone, right ureter. 4, fifteen minute urogram shows stone in middle third of right ureter 
at a. Interference with drainage on right. Moderate dilatation of pelvis and calices. Normal excretion and 
drainage on left. B, sixty minute urogram shows complete emptying of pelvis and ureter on left. Obstruc- 
tion of right ureter by stone at a with secondary dilatation proximal to stone well shown. 
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vertical rotation of the kidney and/or an- 
teroposterior, posteroanterior or lateral dis- 
placement of the ureter. 


OBSTRUCTIONS OF THE 
URINARY TRACT 


The causes of high obstructions are well 
known. The common ones are stones (Fig. 
9, 10 and 11), aberrant vessels or other con- 
genital malformations (Fig. 12 and 17) and 
mass lesions adjacent to the ureteropelvic 
junction. 

Case ul. This twenty-two year old white 
soldier was admitted to the Neurosurgical 
Service in May, 1944. He was struck in the back 
by a shell fragment in January, 1944, while en- 
gaged in action against the enemy. The wound 
resulted in a complete paraplegia below the 
eleventh dorsal dermatome. Fifteen hours later 
the wound was explored and two days later 
suprapubic cystotomy was performed because 
of overflowing incontinence of urine. He first 
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developed symptoms of an infection of the 
urinary tract in March, but an intravenous 
urogram done at that time revealed no ab- 
normality. 

Upon admission here, there was some return 
of sensory and motor function in the lower ex- 
tremities. The bladder had a capacity of ap- 
proximately 60 cc. and infection was present. 
Tidal vesical irrigation was instituted as was 
supplemental chemotherapy. The suprapubic 
tube, and later the urethral catheter, was re- 
moved. The patient did well for a few days and 
then developed a high fever associated with 
severe pain in the left renal region. The roent- 
gen examination of the urinary tract is illus- 
trated in Figure 11. There were stones in the 
left kidney area, one of which lay at the junc- 
tion of the pelvis with the ureter. The in- 
travenous examination showed normal function 
on the right and marked impairment in excre- 
tion on the left. Only after a long period of delay 
was the upper collecting system faintly visual- 
ized on the left and it was obvious that the 


Fic. 10. Obstructing stone, right ureter. Catheters were passed by obstructing stone shown in Figure 9, 
and removed forty-eight hours later. Patient free from symptoms for a few days then again developed symp- 
toms. An intravenous urogram was made at this time. 4 shows quite marked obstruction of the ureter at its 
junction with the bladder, the stone being shown in the latter area. Secondary dilatation proximal to 
the stone well shown. Stone extracted by transurethral manipulation. Recovery prompt. 2, intravenous 
urogram made approximately three weeks after extraction of stone. Function and drainage normal on each 

side. 
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Fic. 11. Case m1. Multiple stones, left kidney area and bladder. 4 shows defects in posterior arches of lower 
dorsal and upper lumbar region resulting from gunshot wound and operation, at a. Function on left marked- 
ly impaired. Stones in bladder indicated at d found imbedded in anterior wall of bladder at site of previous 
cystotomy. B shows rather faintly the upper collecting system on the left two and three-quarter hours after 
the administration of diodrast, at e. Stone at junction of pelvis with ureter indicated by lowest arrow is 
obviously causing marked obstruction and marked impairment of left renal function. 


stone at the junction of the pelvis with the 
ureter was causing a high degree of obstruc- 
tion. 

There were two stones in the bladder area 
that were of interest. They were shown in 
stereoscopic roentgenograms to lie far an- 
teriorly. At first they could not be found at 
cystoscopy, but later were shown to be im- 
bedded in the anterior wall of the bladder at the 
site of the old suprapubic cystotomy. 

The patient continued to show marked evi- 
dence of sepsis and the left renal area was ex- 
plored, a purulent pyelonephritis being found 
and a nephrectomy done. The patient made a 
good recovery and is now ambulatory and void- 
ing normally. 


Case tv. This white soldier, aged forty-three, 
was admitted following evacuation from an 
overseas theater. He was hospitalized overseas 
chiefly because of a traumatic bursitis of the 
right elbow. A careful review of his history re- 
vealed only a mild mid-lumbar back pain with 
no radiation. Pain was dull in character and was 
increased with activity. The urine was normal 


at all examinations. An excretory urogram was 
done and a marked right hydronephrosis 
demonstrated. Figure 124 was made with the 
patient upright during intravenous urography. 
Fluid levels in markedly dilated calices on the 
right are well shown. A retrograde examination 
was considered advisable and the findings are 
illustrated in Figure 12B. The pelvis is marked- 
ly dilated as are the minor calices. The proximal 
part of the ureter is displaced, the changes 
being quite characteristic of those seen in the 
presence of aberrant vessel which is causing a 
high degree of obstruction. The patient was 
separated from the service without operative 
confirmation. 


Obstructions of the lower urinary tract 
likewise are commonly caused by stones 
(Fig. 2 and 10), congenital malformations, 
strictures, primary bladder lesions such as 
tumors (Fig. 13) or diverticula (Fig. 14), 
and acute and chronic cystitis (Fig. 15 and 
16). Delay in emptying of the ureters with 
dilatation may also be neurogenic or ad- 
nexal in origin. 
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Fic. 12. Case 1v. Obstruction at ureteropelvic junction, probably due to aberrant vessel. 4, thirty minute 
intravenous urogram made with patient upright. Fluid levels in markedly dilated minor calices are well 
shown. B shows retrograde filling of upper collecting system done with roentgenoscopic guidance. Pelvis 
and calices are greatly dilated. Ureter displaced lateralward, probably due to presence of aberrant vessel. 


Fic. 13. Carcinoma of bladder. 4, sixty minute intravenous urogram, very satisfactory. Deformity due to 
carcinoma shown at a. Partially obstructed left ureter shown at d. Markedly dilated right ureter and right 
kidney pelvis indicated by arrows in right upper quadrant. Impairment in function more marked on right 


| 
| 


539 


Fic. 14. A diverticulum of bladder with moderate interference to emptying of ureters. Patient was a white 
soldier, aged twenty-three. Transfer diagnosis: ulcer of bladder, probably malignant. History of urinary 
frequency and difficulty in urination early in adult life. Acute neisserian urethritis complicated by pros- 
tatic infection in 1940. Marked urinary frequency and urgency since then with pain in perineum when 
bladder was distended. Cystoscopy demonstrated severe hemorrhagic cystitis with no evidence of a ma- 
lignant tumor, and partial obstruction of the bladder neck due to a congenital fold as well as hypertrophy 
of the musculature. The two intravenous urograms shown at the top reveal a large diverticulum of the 
bladder. This was confirmed at cystoscopy. Retrograde air and opaque cystograms shown at the bottom. 
Transurethral resection of bladder neck obstruction done. Patient is convalescing satisfactorily. Divertic- 
ulum to be excised later if necessary. 


than left. B, part of opaque retrograde cystogram. Defect in bladder due to tumor indicated by arrow. Re- 
flux of contrast medium outlines left ureter. C, air cystogram made immediately after withdrawal of con- 
trast material used in opaque cystogram. Tumor projecting into bladder at ¢ is well demonstrated. 
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Case v. This white soldier, aged eighteen, 
had been free from any urinary symptoms until 
July, 1944, shortly before induction into the 
Army. At this time he noted a profuse urethral 
discharge. He consulted a physician who told 
him that the discharge was non-venereal in 
origin and administered sulfanilamide medica- 
tion. After a few days severe urinary urgency, 
frequency and dysuria appeared. He was given 


Fic. 15. Case v. Acute cystitis and posterior ure- 
thritis. Sixty minute intravenous urogram. 
Markedly contracted and irregular bladder 
shown at a. Ureters are dilated. Dilated kidney 
pelves and minor calices indicated at points 4. 


local intraurethral therapy without benefit and 
gross hematuria developed. He was hospitalized 
almost immediately following induction be- 
cause of his severe urinary symptoms. 

Upon admission to the Percy Jones General 
and Convalescent Hospital examination demon- 
strated tenderness in the suprapubic area. 
There was evidence of prostatitis and seminal 
vesiculitis upon rectal palpation. Microscopic 
examination of the urine revealed innumerable 
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red and white blood cells. Culture of the urine 
showed non-hemolytic Staphylococcus aureus. 

Cystoscopic examination showed a very se- 
vere diffuse hemorrhagic cystitis and posterior 
urethritis. The capacity of the bladder was 
approximately 30 cc. 

An excretory urogram was made. During the 
early part of the examination no evidence of 
opaque material could be seen. The tract was 
first satisfactorily visualized sixty minutes after 
the injection and the findings are illustrated in 
Figure 15. As will be seen, the bladder is 
markedly contracted and decidedly irregular in 
outline and the ureters are quite markedly 
dilated. The changes were considered to be the 
result of an unusually severe acute cystitis. 

Therapy consisting of sulfadiazine, 1 gram 
every four hours, together with continuous ir- 
rigation of the bladder with a solution of lactic 
acid of increasing strength was instituted. The 
urinary symptoms subsided rapidly and the 
irrigation was discontinued after a period of one 
week. A residual infection of the seminal vesi- 
cles and prostate was treated. Three weeks 
following the beginning of treatment there was 
no evidence of infection in the genitourinary 
tract. An excretory urogram was made at this 
time. It showed normal excretion of the dye. 
The drainage of the ureters was free. The blad- 
der was entirely normal in appearance. The 
findings are illustrated in Figure 16. 


In such obstructions the intravenous 
examination is of primary importance and 
when continued over a sufficient period of 
time yields information of great value. 
Retrograde examinations are frequently 
also necessary in securing detailed informa- 
tion where the intravenous examination 
may indicate only the presence of some ab- 
normality without resulting in satisfactory 
visualization of the part or parts under 
suspicion (Fig. 17). In a significant number 
of these cases roentgenoscopic guidance in 
filling is of definite value. 


Case vi. This white soldier, aged twenty-six, 
was admitted in March, 1944, with a diagnos!s 
of left hydronephrosis. He had had scarlet 
fever without apparent complications in early 
childhood. Three years ago he suffered from 
gross hematuria accompanied by pain in the left 
upper abdomen for a few days. He was well 
until a few days before admission when he was 


> 
a 
d 


VoL. 53, No. 6 


hospitalized because of chills and fever accom- 
panied by gastrointestinal disturbances. Gross 
hematuria then reappeared together with pain 
in the left costovertebral region. 

Physical examination revealed tenderness in 
the left upper quadrant and left costovertebral 
region. The kidney could be palpated. The 
blood pressure was normal. The urine con- 
tained innumerable white and red blood cells. 
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dilated pelvis is indicated at 4. The point of 
obstruction in the ureter at its junction with 
the kidney pelvis is indicated at c. 

The value of retrograde filling is demon- 
strated in this case showing a marked degree of 
dilatation present which was only suggested 
by the intravenous examination. 

The patient continued to suffer from pain, 
chills and fever that was as high as 104° F. at 


Fic. 16. Case v. Acute cystitis and posterior urethritis. Illustrations from intravenous examination done 
three weeks after beginning of treatment. Excretion and drainage are now normal. Dilatation has dis- 
appeared. Bladder shadow well shown and is entirely normal in appearance. Patient free from symptoms 


and evidence of disease at this time. 


Culture showed non-hemolytic Staphylococcus 
aureus. The blood sedimentation rate was 
elevated and a definite leukocytosis was pre- 
sent. 

An intravenous urogram was made. The 
structures on the right were quite well shown, 
but on the left they were not so well outlined 
and it was obvious that there was marked dila- 
tation of the kidney pelvis and calices. The 
findings are shown in Figure 17/4. The dilated 
pelvis is indicated at a. A retrograde urogram 
was considered to be indicated and filling was 
done under roentgenoscopic guidance. Our find- 
ings are shown in Figure 17B. The markedly 


times. Catheterization of the left renal pelvis 
resulted in no improvement. An exploration of 
the renal area was done on April 4, 1944. About 
400 cc. of purulent urine was aspirated from the 
left kidney. There was a relatively large aber- 
rant vessel that crossed in front of the ureter 
at its junction with the kidney pelvis, appar- 
ently causing the obstruction. A marked peri- 
nephritis was present, as were numerous areas 
of cortical suppuration. A nephrectomy was 
done. Penicillin was administered and the post- 
operative course was uneventful. The patient is 
now clinically well. The urine is normal. The 
soldier was returned to duty May 24, 1944. 
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Fic. 17. Case v1. Marked pyelectasis with secondary pyelonephritis due to obstruction from aberrant vessel. 
A, forty-five minute intravenous urogram. Excretion on right, satisfactory. Pelvis moderately dilated. Some 
stasis is probably present. Excretion on left impaired. Minor calices deformed. Pelvis obviously markedly 
dilated, but only a suggestion of dilatation is demonstrated. Above findings shown at a. B shows retro- 
grade filling of left kidney pelvis done under roentgenoscopic guidance. Tremendously dilated pelvis in- 
dicated at 4. Point of obstruction due to aberrant vessel shown at c. Nephrectomy was done largely because 
of the marked destructive infectious changes in this kidney. 


RENAL TRAUMA 

Following renal injuries, the intravenous 
examination has proved to be of decided 
value. One may demonstrate the sequelae 
of trauma such as rupture of various parts 
of the urinary tract and at times show dis- 
placement of some portion of the collecting 
system resulting from hemorrhage or extrav- 
asation of urine. Retrograde examinations 
are necessary in some traumatic lesions and 
may yield detailed information not de- 
monstrable by other methods. Frequent fol- 
low-up examinations are always indicated. 

It is important to examine the surround- 
ing structures carefully, particularly the 
chest and gastrointestinal tract in individ- 
uals who have suffered renal trauma (Fig. 
18 and 19), especially following gunshot 
wounds. 

Case vit. This patient was admitted with a 
diagnosis of a supradiaphragmatic tumor in the 
right chest found in a routine roentgen examina- 
tion in preparation for overseas duty. The 


patient had had an injury when struck by a 
bicycle in 1933. He was hospitalized complain- 
ing of pain in the lower right chest and ab- 
domen. A microscopic hematuria was present 
for five days. Fractures of the right tenth, 
eleventh, and twelfth ribs were said to have 
been demonstrated at this time. The patient 
recovered promptly and was well until Sep- 
tember, 1943, when he was again injured in the 
lower back and hematuria was noted which per- 
sisted for four or five days. A roentgen examina- 
tion was not done at this time. 

When admitted March 1, 1944, the lesion 
shown in Figure 18 was demonstrated. It did 
not move with the diaphragm. It was lobulated 
and was considered to be due to a benign lesion 
of some type, possibly a neurofibroma. The 
bony structures of the thorax and spine were 
examined carefully and were normal. A gastro- 
intestinal examination failed to reveal any ev!- 
dence of a diaphragmatic hernia or other ab- 
normality. 

On March 23, 1944, a thoracotomy was done 
at which time a cystic mass was found lying 1m- 
mediately above the posterior part of the right 
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side of the diaphragm. There was an opening 
through the adjacent portion of the diaphragm 
and the mass in the chest was found to extend 
through the opening in the diaphragm. It was 
removed. The upper pole of the kidney was pal- 
pated and seemed to be somewhat irregular. 
The postoperative course was uneventful ex- 
cept for the removal of some slightly blood- 
tinged serum from the right side of the chest 
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the pelvis, only the lower division now being 
present. Supporting this was the fact that there 
was a small pouch-like shadow indicated at 
which suggested filling of the proximal part of 
what might have been a divided ureter. The 
appearance of the pelvis and adjacent ureter 
is indicated at ¢. 

There unquestionably was a rupture of the 
superior pole of the right kidney in this case, 


Fic. 18. Case vit. Diaphragmatic hernia, right. Traumatic rupture, right kidney. Fluid containing cyst in 
posterior part of right side of chest apparently connected with ruptured kidney. a and 4 indicate lobulated 
tumor in posterior right supradiaphragmatic area shown at operation to be cystic in nature and to extend 
through a rent in the posterior part of the right side of the diaphragm into the right kidney area. 


on two occasions. Microscopic hematuria was 
present for four or five days. 

_ A microscopic examination of the tumor re- 
moved showed it to originate from atrophic kid- 
ney cortex. What appeared to be a portion of 
the kidney pelvis was found in the mass. 

An intravenous urogram was then done. The 
findings are shown in Figure 194. The left side 
of the tract was normal. On the right, however, 
an irregular mass of opaque material appeared 
high above the costal margin indicated at a. 
A retrograde examination seemed indicated. 
It was done under roentgenoscopic guidance. 
The lateral view is shown in Figure 19B. The 
appearance of the upper collecting system sug- 
gested that there had been a reduplication of 


but whether or not the pelvis and proximal part 
of the ureter were divided as a result of a de- 
velopmental variation from normal cannot be 
said with certainty although the findings cer- 
tainly suggest this possibility. The injury ap- 
parently caused the traumatic rupture of the 
diaphragm as well as the injury to the kidney 
with secondary herniation of a portion of the 
kidney through the opening in the diaphragm. 

The patient’s convalescence was uneventful. 
He has no urinary symptoms at the present 
time and is now on temporary limited duty. It 
will remain to be seen whether or not there is a 
recurrence of renal bleeding. 

Follow-up notes. The patient returned for re- 
evaluation on December 5, 1944. Again a mass 
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Fic. 19. Case vu. Traumatic rupture, right kidney. 4, five minute intravenous urogram. Excretion and 
drainage on left, normal. Peculiar collection of opaque material on right shown at a. B, lateral view of 
retrograde urogram. 4, small pocket-like area outlined by contrast medium thought possibly to represent 
the proximal part of one branch of a divided ureter. Structure at ¢ suggests the lower division of a divided 
kidney pelvis and is obviously the same organ less well outlined by contrast medium at a. 


Fic. 19C. Case vu. Resected right kidney showing 
hydronephrotic upper pole to which was attached 
an atrophic ureter. This apparently proves that 
there was a reduplication of the pelvis of this kid- 
ney and that there had been a traumatic rupture 
of the superior division. 


was seen projecting above the right side of the 
diaphragm which was very similar to the one 
demonstrated at this hospital prior to operation 
in March, 1944. 

The patient was transferred to Kennedy Gen- 
eral Hospital and operated upon by Major 
Earl B. Kay. He reports that the operative 
approach used was transthoracic through the 
region of the previous operation. A cystic mass 
was found presenting through the diaphragm 
that was almost identical to the one found when 
the operation was performed here at Percy 
Jones General Hospital. It was densely adher- 
ent to both the upper and under surfaces of the 
diaphragm and was separated with some difh- 
culty. The mass was found to be a part of a 
hydronephrotic upper pole of the right kidney 
to which a separate atrophic ureter was at- 
tached. The right kidney was removed and the 
defect in the diaphragm was repaired and 
closed. The patient had an uneventful post- 
operative convalescence. 

The resected kidney is shown in Figure 19C. 
The kidney had been opened and the hydro- 
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nephrotic upper half is shown at the top of the 
illustration. 


RENAL AND BLADDER LESIONS 


A detailed consideration of primary renal 
and bladder abnormalities is not within the 
scope of this communication. Lesions pri- 
mary in the kidney are frequently well 
demonstrated either by the retrograde or 
intravenous method, a combination of the 
two often yielding information not attain- 
able from one or the other alone. The tech- 
nique used is identical with that above 
described. 

Abnormalities of the bladder are some- 
times well demonstrated in the cystogram 
obtained during intravenous urography. 
More often, however, special methods of 
examination are indicated, retrograde 
opaque and air cystograms being employed. 
These are illustrated in Figure 13. 

Excellent visualization of a primary renal 
neoplasm is shown in Figure 20. The differ- 
ential diagnosis lay between a neoplasm and 
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solitary cyst. A correlation of the clinical 
and roentgenographic findings made pos- 
sible the correct diagnosis. 


Case vit. This officer, white, aged fifty, was 
admitted for diagnosis in March, 1944, com- 
plaining of some pain in the right groin and an- 
terior thigh. The preliminary roentgenogram 
made before doing a barium enema showed 
what seemed to be a markedly enlarged right 
kidney shadow, the lower pole extending below 
the costal margin. An intravenous urogram 
was made. The structures on the left were nor- 
mal. The excretion on the right was excellent, 
but the middle and inferior calices were elon- 
gated and seemed to surround the upper margin 
of a large mass that extended downward below 
the level of the iliac crest. A retrograde exami- 
nation was considered advisable and was done 
under roentgenoscopic guidance. The findings 
are shown in Figure 20. A large tumor is shown 
at a, the lower margin of which is outlined by a 
dotted line. The middle and inferior minor 
calices seemed to surround the upper pole of the 
soft tissue mass which was causing medial ro- 
tation of the kidney and medial displacement 
of the proximal portion of the ureter. Figure 


Fic. 20. Case vit. Adenocarcinoma of lower pole of right kidney. 4 shows a very large tumor at the lower 
pole of the right kidney, at a2. Adjacent calices deformed. Kidney rotated. Proximal ureter and pelvis dis- 
placed medially. B, lateral view; 4 indicates displacement of middle and inferior calices. Both horizontal 


and vertical rotation of the kidney is demonstrated. 
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Fic. ‘21. Roentgenograms of the scrotum and its contents in three different cases. 2, shows dense shadow 
indicated by arrow on the left, in a patient with a small tumor of the right testicle. The tumor gradually 
became smaller and finally could not be palpated, but the calcification persisted. Operation revealed an 
apparently normal testicle with a small calcium deposit free in the capsule surrounding the testicle It 
was thought that the calcification had previously been within or attached to the testicle and had been ex- 
truded or detached. Arrow on the right indicates enlargement in left side of the scrotum due to varicocele. 
4, shows a large malignant tumor of the right testicle. No calcification is present. c, indicates extensive ir- 
regular calcification in the right side of the scrotum partially outlining a tumor. This calcification is out- 
side the testicle and is considered to be due to an extensive tuberculous infection of the epididymis. This 
has not been proved since operation in this case was not considered advisable. 


20B is a roentgenogram made in the lateral 
projection. The kidney is rotated, the pelvis 
being displaced anteriorly and somewhat 
cephalad. There is some anterior displacement 
of the proximal part of the ureter. The dif- 
ferential diagnosis rested between a very large 
solitary cyst or a primary malignant tumor in- 
volving the lower pole of the kidney. There was 
no history of bleeding, but because of the pa- 
tient’s age it was considered that the changes 
were at least three to one in favor of a malig- 
nant tumor. At operation June 1, 1944, a very 
large inoperable tumor was found involving the 
entire lower pole of the kidney. Microscopic 
section showed a necrotic adenocarcinoma. The 
patient was referred for deep roentgen therapy. 


TESTICULAR TUMORS 


The roentgen examination of the scro- 
tum and its contents is of interest and in 
some cases of diagnostic importance in the 
examination of patients with obscure le- 
sions of the scrotal contents (Fig. 21). Cal- 
cification may be evidence of an adult type 
of teratoma as opposed to an embryonal 
type of tumor such as seminoma. Calcifica- 
tion, however, may be the result of a tuber- 
culous infection of the epididymis as was 
the case in one of our patients. This lesion 
could easily have been mistakenly diag- 
nosed a malignant teratoma. 
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Fic. 22. Case 1x. Malignant testicular tumor with metastases. Roentgenograms show metastatic lesions in 
posterior part of right hemithorax. Major involvement apparently in apex of lower lobe. 


Fic. 23. Case 1x. Malignant testicular tumor with metastases. 4 shows large tumor outlined at a. This illus- 
tration is part of an intravenous examination. The function and drainage on the right were normal. There 
was no evidence of any excretion on the left. B shows the lower pole outline of a small contracted kidney 


at 5 and the lower margin of a metastatic tumor at c. The ureter is displaced laterally and there is both 
horizontal and vertical rotation of this kidney. 
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Fic. 24. Case 1x. Malignant testicular tumor with 
metastases. Marked posterior displacement of 
proximal portion of ureter by metastatic tumor 
shown in lateral projection at a. 


Skeletal and abdominal visceral metas- 
tases are rare in testicular tumors. Me- 
tastases to the chest, either lymphogenous 
or hematogenous in origin are relatively 
common and are best demonstrated in con- 
ventional chest roentgenograms, a lateral 
projection always being a part of this exam- 
ination (Fig. 22). The most common site of 
metastasis is in the region of the renal 
pedicle 


Case 1x. This twenty-seven year old white 
corporal developed swelling in the left testicle 
in the fall of 1939. A left orchidectomy was done 
in April, 1940, and heavy deep radiation ther- 
apy was given postoperatively. Recovery was 
uneventful. 

The patient was well until July, 1943, when 
he began to suffer from low back pain and re- 
spiratory distress. Two months later i:iemopty- 
sis developed. He entered Percy Jones General 
and Convalescent Hospital in April, 1944. The 
roentgen examination showed a very large 
dense lesion occupying the region of the apex 


of the right lower lobe and an intravenous uro- 
gram revealed a non-functioning left kidney. 
Retrograde filling of the left side of the urinary 
tract showed posterior displacement of the 
proximal end of the left ureter and the adjacent 
portion of the left kidney pelvis. The kidney 
was somewhat atrophic in appearance. A large 
spherical mass was shown lying immediately 
anterior to the displaced ureter and kidney 
pelvis. The patient was given radiation therapy. 
His general condition remains satisfactory al- 
though there has been relatively little change in 
the extensive metastatic lesions thus far. 

The metastatic chest lesion is shown in 
Figure 22. The urinary tract findings by in- 
travenous examination are shown in Figure 


Fic. 25. Drawing by one of us (G.W.H.) showing 
lymphatic pathways extending proximally from 
the testicles to the peri-aortic lymph nodes, 
demonstrating the tendency to cross from right to 
left at the level of the renal pedicles and extending 
cephalad by way of the thoracic duct to the senti- 
nel lymph node in the left supraclavicular space. 
The lymphatic pathways draining the skin of the 
scrotum are shown leading to the inguinal nodes. 
These are usually involved only late in testicular 
neoplasm. 
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a 
Fic. 26. Testicular neoplasm with metastases. 4 shows non-functioning right kidney at a. Function on left 


is satisfactory, but kidney is markedly displaced laterally. B shows return of function in right kidney. Dis- 


placement of left kidney is still marked, but somewhat less so than before. Case is to be reported in detail 
elsewhere. 


Fic. 27. Testicular neoplasm in same patient shown in Figure 26. 4 shows metastatic lesion at a. This dis- 
appeared promptly following radiation therapy. B shows retrograde filling of upper collecting system on 
the right at the time when no function could be demonstrated during the intravenous examination. The 
kidney and proximal part of the ureter are displaced laterally. A large metastatic tumor is outlined at 4. 
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234. The excretion in the right side of the tract 
is shown to be normal and the structures are 
well outlined. There is no evidence of any con- 
trast material on the left and at a is shown a 
very large tumor which lies near the left renal 
pedicle. In Figure 23B retrograde filling of the 
involved upper collecting system is shown. 
Roentgenoscopic guidance was utilized. The 
shadow of the lower pole of the kidney is out- 
lined at 6 and the lower margin of the tumor 
is outlined at c. The kidney appears somewhat 
contracted. The proximal portion of the ureter 
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neoplasm, “‘with the crossing from right to 
left of these lymphatic channels and with 
the tendency to massive growths at the 
level of the renal pedicle” (Randall) (Fig. 
25). In other words, although a right or left 
testicular tumor may show predominantly 
unilateral metastases in the corresponding 
side of the abdomen, nevertheless right- 
sided tumors not infrequently involve the 
region of the left renal pedicle as is demon- 
strated in Figures 26 and 27. 


Fig. 28. Case x. Testicular tumor with metastases. 4, intravenous urogram showing normal function and 
drainage. What suggested lateral displacement of the left ureter by a metastatic mass is shown at 4. 
B, lateral retrograde urogram made shortly after 4. The kidney pelvis and ureter appear to be essentially 


normal in position. 


is seen to be displaced laterally quite markedly. 
In Figure 24 the proximal part of the ureter is 
deviated posteriorly at a4. The proximal part of 
the kidney pelvis is also displaced. 

In a previous paragraph we have called 
attention to the work of Randall who has 
stated that “intravenous urography is a 
valuable asset in determining the prognosis 
in cases of metastases from testicular tu- 
mor.” Both Randall,’ and Chamberlin and 
Jamison,’ demonstrate conclusively the im- 
portance of finding unilateral anuria in 
patients with this disease. One should recall 
the route of lymphatic spread of testicular 


Our experience with testicular lesions 
during the last two years indicates that the 
above facts have not always been fully 
recognized. We believe very definitely that 
intravenous urography at proper intervals 
coupled with frequent chest examinations af- 
fords the best possible method of following 
the progress of these patients (Fig. 28, 29 
and 30). The information obtained from 
good intravenous urography, with retro- 
grade examination when necessary, often 
will determine when roentgen therapy 
should be terminated, or conversely, be 
energetically pursued to the limit of skin 
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Fic. 29. Case x. Testicular tumor with metastases. 4, fifteen minute intravenous urogram. Excretion and 
draining on right are normal. Dense left kidney shadow shown at a with only a suggestion of beginning 
filling of dilated minor calices. B, sixty minute urogram. Upper collecting system on left is now quite well 
shown. The ureter is markedly displaced, indicated at c, and apparently partially obstructed at 4. This 
examination was made approximately two months following the one shown in Figure 28. In that figure 
early metastases are only suggested while the diagnosis is obvious at the later examination. 


* 


Fic. 30. Case x. Testicular tumor with metastases. Retrograde examination made one month after the 
intravenous examination shown in Figure 29. Displacement of ureter well shown at a. The lateral urogram 
indicated at 4 shows only very slight posterior displacement of the proximal part of the ureter. 


tolerance. A falling urinary prolan affords structive uropathy or homolateral anuria. 
the roentgenologist little comfort in the face By the same token, a temporary elevation 
of symptoms of persistent backache and _ of urinary prolan may be of no importance? 
positive urinary tract signs such as ob- when found in those whose general condi- 


n 
)- 
n 
in 


552 Joseph C. Bell, Gilbert W. Heublein and Howard J. Hammer 


tion is excellent, whose subsequent course 
indicates apparent freedom from meta- 
static disease and in whom the urogram 
shows practically normal findings. Nash 
and Leddy® state: “‘Hormonal analyses are 
at best unreliable as far as the diagnosis of 
seminoma of the testis is concerned.” 


Case x. This white soldier, aged twenty-one, 
was admitted to Percy Jones General and Con- 
valescent Hospital in June, 1944. He gave a 
history of noting a mass in the left testicular 
area in September, 1943. This mass increased in 
size and in April, 1944, an orchidectomy was 
done at an overseas installation. The tumor was 
said to be a teratoma. 

Upon admission a tumor was again found in 
the left scrotum. Chest examination showed 
nodular masses in the lung fields characteristic 
of metastases. An intravenous examination of 
the urinary tract on June 10, 1944, showed 
normal excretion. There was questionable slight 
lateral displacement of the proximal part of the 
left ureter indicated at a in Figure 284. A 
lateral urogram made at this time (Fig. 288) 
revealed nothing definitely abnormal. It was 
thought that there might well be early metas- 
tases displacing the proximal part of the left 
ureter. The patient was given radiation therapy 
to the chest, the mass in the left side of the 
scrotum and to the lymphatic pathways drain- 
ing the scrotal area. The metastatic lesions in 
the chest regressed promptly and disappeared. 
The scrotal mass became much smaller. On 
August 18 the tumor in the left side of the scro- 
tum was removed. A recurrent embryonal car- 
cinoma was found. Extensive necrosis was 
present, evidently resulting from irradiation, 
but there were a few viable tumor cells. 

A second intravenous examination of the 
urinary tract was done September 9, 1944. 
At this time excretion was found to be markedly 
delayed on the left, the function being quite 
markedly impaired. The findings are shown in 
Figure 29. In Figure 29/4 the right pelvis and 
ureter are well outlined, but there is only a 
suggestion of opaque material in the minor 
calices of the left kidney. This renal shadow is 
very dense and is indicated at a. Figure 29B 
shows a urogram made sixty minutes after ad- 
ministration of the diodrast. Marked displace- 
ment of the ureter is shown at ¢ and an apparent 
partial obstruction of the ureter indicated at 4. 
Retrograde examination (Fig. 30) confirms the 
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above findings, but fails to show any gross ab- 
normality in the lateral projection (Fig. 304). 


Our urographic data* suggest that lateral 
displacement of the renal shadow and 
proximal ureter is a frequent, if not path- 
ognomonic, finding in neoplasm of the 
testis (Fig. 31). Occasionally a secondarily 
contracted kidney is observed. Huge mass 
lesions may be present with negligible sub- 
jective complaints on the part of the pa- 
tient (Fig. 32). Lateral urograms usually 
reveal slight posterior renal or ureteral dis- 
placement although in one recent instance 
marked anterior displacement of the kidney 
shadow and ureter was demonstrated, thus 
producing an appearance easily mistaken 
for a postperitoneal sarcoma or indurated 
perinephritic abscess. 


Case x1. This twenty-nine year old corporal 
first noted a soft tumor in the left testicular 
area in December, 1943. He was examined and 
clear fluid aspirated. The testicle continued to 
increase in size and on March 25, 1944, an 
orchidectomy was done in an overseas hospital 
and a teratema, the type of which was not re- 
ported, was found. Patient admitted to our hos- 
pital for radiation therapy May 8, 1944. 

Physical examination showed a large firm 
tumor in the left upper quadrant of the ab- 
domen. Intravenous urography demonstrated 
normal function on the right and markedly im- 
paired function on the left. A retrograde uro- 
gram was done under roentgenoscopic guidance 
and the findings are shown in Figure 31. There 
is marked deformity of the proximal part of the 
left ureter and dilatation of the minor calices 
at a. The pelvis and calices are displaced pos- 
teriorly at 

Re-examination following deep radiation 
therapy showed improvement in the function 
on the left and less distortion of the ureter. 
The patient’s condition was excellent when dis- 
charged to a Veteran’s Facility for further care, 
but the ultimate prognosis is grave. 


Case xu. This white soldier, aged twenty- 
six, first noted a mass in the left testicle in 
June, 1943. Slow painless enlargement took 
place. In June, 1944, he experienced severe pain 


* Based on the observation of 65 cases of testicular tumor at 
Percy Jones General and Convalescent Hospital during the past 
two years. 


Vou. 53, No. 6 Roentgen Examination of the Urinary Tract 


Fic. 31. Case x1. Testicular tumor with metastases. Retrograde examination showing marked distortion 
of proximal portion of ureter and dilatation of minor calices. Kidney pelvis and proximal ureter displaced 
laterally and posteriorly. Margin of kidney shadow is indicated at a2 and posterior displacement at 4. 


Fic. 32. Case xu. Testicular tumor with metastases. Urograms show marked lateral and anterior displace- 
ment of left kidney pelvis and ureter indicated at points a and 4 due to huge metastatic deposits. 
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in the left side of the scrotum and was immedi- 
ately hospitalized. Physical examination re- 
vealed a large hard tumor in his left upper ab- 
domen which extended downward below the 
level of the umbilicus. The mass extended 
medially beyond the midline and was hard, 
non-tender and nodular. 

The findings at intravenous urography re- 
vealed impairment in the renal function on the 
left. The kidney was markedly rotated lateral- 
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operative teratoma of the left testis. He was 
well until January, 1944, when, while serving 
overseas, he fell astride a log. He noted severe 
pain in the left side of the scrotum at this time 
and shortly afterward palpated a small hard 
nodule in the testis. He had no further symp- 
toms until June, 1944, when the pain returned 
and a very definite nodule was found in the left 
testicle. An orchidectomy was done and a tera- 
toma of the testicle was reported. 


Fic. 33. Case xu. Teratoma of left testis with questionable metastases. Fifteen minute urograms made 
during an intravenous examination. Partial obstruction of the distal portion of the right ureter is shown 
near the level of the ischial spine. The ureter is displaced medially and posteriorly above this level. There 
is a suggestion of what may be lateral displacement of the ureter at the level of the third lumbar vertebra. 
B, unusually satisfactory lateral projection. Visualization of this type is possible only when there is inter- 


ference to emptying of the distal part of the ureter. 


ward and displaced laterward as well. A very 
large tumor mass was faintly shown lying me- 
dial to the displaced upper collecting system. 

A retrograde urogram was also made and the 
findings are shown in Figure 32. The marked 
displacement of the kidney and ureter and the 
evidence of rotation is well shown at a. An- 
terior displacement of the ureter, most marked 
in the lower lumbar region, is shown at 4. 

The patient is being given deep radiation 
therapy. It remains to be seen what the final 
outcome of this case will be. 


Case xu. This white soldier, aged twenty- 
three, was admitted with a diagnosis of post- 


The patient was returned to the United 
States for further observation and care and was 
admitted to this hospital for deep radiation 
therapy. Upon admission he seemed to be clini- 
cally well. An excretory urogram was made and 
our findings at the fifteen minute period are 
shown in Figure 33. The function was normal. 
There was evidence of a partial obstruction of 
the right ureter near the level of the ischial 
spine and a suggestion of what might be a tumor 
could be seen medial to the area of narrowing in 
the ureter. There was also a suggestion of lat- 
eral displacement of the ureter near the level 
of the third lumbar vertebra. The ureter lay 
quite far posteriorly. Whether these changes 
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iG. 34. Case xiv. 4, intravenous urogram shows a large tumor mass filling the left side of the abdomen. 
The kidney was still functioning, but was displaced upward and rotated outward. The structures on the 
right were normal. B, left lateral retrograde urogram, showing marked anterior displacement of the distal 
two-thirds of the kidney and of the greater part of the ureter by a huge metastatic mass. 


were due to masses displacing the ureter or a 
normal variation could not be said with cer- 
tainty, but it seemed probable that metastases 
were present. 

A careful physical examination failed to re- 
veal any palpable masses in the abdomen. The 
patient was having no urinary symptoms at this 
time. Radiation therapy was instituted. A 
follow-up examination has not been done as 
yet and our findings can be taken only as sug- 
gestive of metastases. It is not usual for a left 
testicular tumor to metastasize to the right 
although this may occasionally occur. 

The above findings are in sharp contrast 
to our experience with abdominal Hodg- 
kin’s disease, where the pathological changes 
have often been displacement or obstruc- 
tion of the ureter in its distal two-thirds 
(Fig. 38, 39 and 40). 

In our experience the intravenous uro- 
gram has been of marked value in the 
demonstration of metastases in the area of 
the urinary tract and is the method of 


choice in the primary study of these cases. 
It is a reliable index of function and of 
decided aid in prognosis. Early changes are 
manifested by displacement and/or rota- 
tion of the kidney or proximal portion of 
the ureter on the affected side. Displace- 
ment of the proximal part of the ureter is 
perhaps even a more frequent finding than 
renal displacement. Marked impairment 
or complete absence of renal function on 
the affected side is not infrequently en- 
countered in advanced cases and is usually 
of serious import. The retrograde examina- 
tion assumes major importance in a more 
detailed study and particularly in border- 
line cases. Here the lateral projection often 
vields information not demonstrable by 
other methods. 

The retrograde filling of the upper col- 
lecting system of a kidney which at the 
intravenous examination has shown no evi- 
dence of function is of interest, often show- 
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ing the system to be essentially normal in 
appearance. This is in keeping with the 
prompt return of function that so fre- 
quently follows adequate radiation therapy 
(Fig. 26 and 27). The mechanism of the 
disturbed function in these cases is not 
entirely understood at the present time. 
Attention is again directed to the fact 
that the intravenous examination 
great aid in prognosis and in estimating 
the results of radiation therapy. For exam- 
ple, the return of function in a previously 
non-functioning kidney following irradia- 
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Fic. 35. Case xiv. Malignant teratoma of 
testicle of relatively mature type, with cen- 
tral area of pure seminoma. .7, cut section 
of the removed testicle. At @ is seen the 
seminoma surrounded by the portion of 
the tumor, 4, which proved to be a rela- 
tively mature type of malignant tumor. 
B, photomicrograph from section removed 
from area 4. This is characteristic of a rela- 
tively mature type of malignant teratoma. 
Epithelial lined cysts and well developed 
stroma are shown. C, photomicrograph 
from a section removed from area a. The 
findings are characteristic of pure semi- 
noma. 


tion may indicate a good therapeutic re- 
sult. On the other hand, when a previously 
functioning kidney ceases to function dur- 
ing or following radiation therapy the prog- 
nosis is grave (Fig. 28, 29 and 30). 

As is generally recognized large metastat- 
ic lesions in the region of the renal pedicles 
cause marked displacement and at times 
compression of the adjacent parts of the 
gastrointestinal tract. Gastrointestinal ex- 
aminations and frequent re-examinations, 
including those of the small bowel, are done 
when indicated. The importance of this is 


> 
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illustrated by Case xiv. Not only were 
the stomach and proximal small bowel 
markedly displaced, but a high degree of 
obstruction was found near the junction of 
the duodenum with the jejunum. The his- 
tory and findings in this case follow. 


Case xiv. The patient developed pain in 
left inguinal area in June, 1944. This became 
increasingly severe and radiated down the lat- 
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of the left renal pedicle. Because of the location, 
primary tumor of the testicle was considered a 
distinct possibility and physical examination 
disclosed a small palpable left testicular mass. 
An orchidectomy was done. The findings, as 
stated in the pathological report, were a tera- 
toma of the testis exhibiting a focus of em- 
bryonal carcinoma. They were of interest be- 
cause of the demonstration of seminoma cells 
lying within a mature teratoma of mixed type, 


Fic. 36. Case xiv. Roentgenograms from a gastrointestinal examination showing marked cephalad and 
anterior displacement of the stomach with narrowing of the lumen. In 4, a high degree of obstruction is 
shown in the region of the junction of the duodenum with the jejunum. The duodenum is markedly dilated. 
a and adjacent arrows indicate area of deformity in stomach; 4, duodenal cap; c, region of obstruction. 
Lower arrows on left indicate lower margin of metastatic tumor causing the obstruction. B, lateral roent- 
genogram. Markedly dilated duodenum is indicated by arrows. 


eral aspect of the thigh. The first hospital ad- 
mission was in September, 1944, at which time 
a large firm tumor mass was found in the left 
upper quadrant. The patient was transferred to 
Percy Jones General and Convalescent Hos- 
pital. An examination of the urinary tract 
(Fig. 34) showed the kidney to be displaced to 
the left, anteriorly and cephalad as was the 
proximal two-thirds of the ureter. It was obvi- 
ous that the tumor mass was retroperitoneal in 
location, the major portion being in the region 


This tumor contained not only urinary bladder 
and pelvic epithelium, but also embryonal 
neuroblasts or cells having the appearance of 
retinoblasts (Fig. 35). The prolan was less than 
300 mouse units. 

The patient developed rather severe nausea 
and vomiting while being given radiation ther- 
apy. It was at first thought that the symptoms 
were due to the irradiation, but they persisted 
and a gastrointestinal examination showed an 
almost complete obstruction in the region of 
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the duodenojejunal junction. The stomach was 
displaced anteriorly and cephalad. The findings 
are shown in Figure 36. 

Operation revealed a very large retroperi- 
toneal mass obstructing the small bowel in the 
region of the ligament of Treitz. An anterior 
gastroenterostomy and enteroenterostomy were 
done. Complete atelectasis of the left lung de- 
veloped twenty-four hours postoperatively, 
but cleared promptly following bronchoscopy 
and aspiration. The postoperative course was 
otherwise uneventful. 


Importance of repeated chest examina- 
tions deserves special emphasis. Metastases 
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Fic. 37. Roentgenograms showing rapidity of 
development and regression of pulmonary 
metastases in an individual with testicular 
tumor. 4, roentgenogram made on Novem- 
ber 7, 1944, shows only a faint circum- 
scribed shadow above the right costo- 
phrenic angle. B, roentgenogram made Jan- 
uary II, 1945, shows the extensive metas- 
tases indicated by arrows. C, roentgenogram 
made approximately three weeks after B, 
following radiation therapy, reveals only 
small faint shadows in the regions of the 
previous metastases, indicating rapid re- 
gression. 


may appear and grow with great rapidity. 
Likewise they may regress promptly when 
suitable therapy is instituted. The above 
is well illustrated in Figure 37. 

It is not within the scope of this paper to 
report in detail the findings in all the cases 
of testicular tumor that have been under 
our care during the past eighteen months. 
We are reporting briefly only a few repre- 
sentative cases in which the roentgen find- 
ings have been of importance in diagnosis, 
prognosis and in determining the plan of 
treatment. 
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THE LYMPHOMAS, INCLUDING 
HODGKIN'S DISEASE, AND 
THE LEUKEMIAS 


In Percy Jones General and Convales- 
cent Hospital, as a part of the general ex- 
amination in all of the above conditions, 
the urinary tract is routinely surveyed. 
Krom the roentgen viewpoint, intravenous 
urography is done first and this is followed 
by a retrograde investigation when indi- 
cated. In the latter, again filling under 
roentgenoscopic guidance and lateral ex- 
posures have proved to be of value. 

The findings in these cases differ only as 
a result of the different manifestations of 
these diseases. Lymphosarcomas can _ be 
demonstrated only if structures adjacent 
to some part of the urinary tract are in- 
volved and pressure defects or displace- 
ment result, a not infrequent occurrence. 

In Hodgkin’s disease one may see lesions 
that cause pressure defects, displacement 
and at times actual obstruction of various 
parts of the urinary tract. In our expe- 
rience, the distal portions of the ureters 
have been involved instead of the proximal 
ureters and kidney pelves as has been the 
case in metastases from testicular tumors. 


Case xv. This twenty-nine year old ser- 
geant first noted severe pain in the right lower 
quadrant radiating down the leg in October, 
1943. Two months later a firm mass appeared in 
the base of the neck and the patient was re- 
turned to the continental limits of the United 
States for further observation and treatment, 
a diagnosis of Hodgkin’s disease having been 
made. 

Physical examination upon admission to 
Percy Jones General and Convalescent Hos- 
pital in February, 1944, showed a large irregu- 
lar tumor in the left supraclavicular area. A 
second mass was palpable in the right lower 
quadrant. There was an autosympathectomy 
of the right leg. Roentgenograms showed 
marked enlargement of the mediastinal lymph 
nodes near the arch of the aorta. An intrave- 
nous urogram showed obstruction of the right 
ureter near the junction of the proximal with 
the middle third. The obstruction corresponded 
to the upper margin of the palpable mass. 

The chest findings are shown in Figure 38. In 
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Figure 39 the obstruction of the right ureter is 
shown, indicated at a. This was a delayed uro- 
gram, relatively little of the opaque material 
remaining in the left side of the tract at this 
time. Figure 39B shows markedly improved 
function and drainage seventy-two days later 
following irradiation. There was no evidence of 
obstruction of the ureter at this time. Improve- 


Fic. 38. Case xv. Hodgkin’s disease. Roentgenogram 
of the chest showing left superior mediastinal 
tumor. 

ment was only temporary, however, and due to 

the widespread involvement the patient’s 

course was rapidly retrogressive until death. 


Case xvi. This private, aged twenty-eight, 
was well until August, 1943, when he developed 
a cough, did not feel well and began to lose 
weight. This was associated with a high fever. 
Two weeks later he noted a swelling in the right 
groin which increased in size quite rapidly. A 
biopsy of the enlarged glands in the neck was 
done overseas and a diagnosis of Hodgkin’s dis- 
ease made. He was given radiation therapy 
overseas, with regression of the enlarged lymph 
nodes and improvement in his general condi- 
tion. He was admitted to this hospital for 
further radiation therapy. 

An intravenous examination of the urinary 
tract showed marked medial displacement of 
the distal portion of the right ureter and ante- 
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Fic. 39. Case xv. Hodgkin’s disease. 4, thirty minute intravenous urogram. It shows a rather high degree 
of obstruction at a. The excretion and drainage on the left were normal. B shows normal excretion and 
drainage on both sides seventy-two days later following irradiation. 


Fic. 40. Case xvi. Hodgkin’s disease. Medial and anterior displacement of the ureter indicated at points 
a and 4. There was no clinical evidence of metastatic disease within the abdomen at the time of this ex- 
amination and no palpable mass had been detected during physical examination. 
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rior displacement of the distal two-thirds of the 
ureter as well. A large tumor could be palpated 
in the region of the displaced ureter. The find- 
ings at retrograde examination of the right side 
of the urinary tract are shown in Figure 40. The 
area of medial displacement of the ureter is 
shown at a and the area of anterior displace- 
ment at 4. 

The patient has been given heavy radiation 
therapy to many fields. The response to treat- 
ment was satisfactory and at the time of separa- 
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such invasion because of changes seen in 
urograms characterized by enlargement of 
the kidney shadow and enlargement and/or 
deformity of the pelvis and calices. Our 
opinions regarding leukemic invasion of the 
kidney parenchyma have not been con- 
firmed at autopsy in all cases, however. It 
would seem that congestive changes may 
play an important réle in the apparent 
renal enlargement seen during intravenous 


Fic. 41. Case xvit. Chronic myelogenous leukemia. 4, twenty minute intravenous urogram. The left kidney 
shadow shown at 4 is obviously markedly enlarged and is displaced downward and rotated. There was some 
enlargement of the kidney pelvis and calices on the right. The lower and right lateral margins of a greatly 
enlarged spleen are shown at points a. B, fifteen minute intravenous urogram made four months after 4. 
The lower margin of the spleen outlined at ¢ is now near the costal margin. The kidneys are smaller than 
before. The rotation on the left has decreased. Some stasis is probably present. 


tion from service the patient was in excellent 
general condition. 


In the leukemias, the left kidney may be 
displaced downward by a markedly en- 
larged spleen and such displacement may 
result in interference with drainage (Fig. 
41). The frequency with which leukemic 
invasion of the kidney parenchyma takes 
place is generally known. Kirshbaum and 
Preuss* report 63 per cent of kidneys in- 
volved by all forms of leukemia at nec- 
ropsy. One may suspect the presence of 


urography. Such an appearance may simu- 
late changes due to actual leukemic inva- 
sion of the kidney parenchyma. 

Case xvit. A male, aged twenty-two, was 
admitted with a history of weakness and short- 
ness of breath, loss of appetite and a feeling of 
fullness in the left upper abdomen. The symp- 
toms were first noted in December, 1943, when 
on maneuvers. Weakness, loss of appetite and 
night sweats became marked while on duty 
overseas. 

Physical examination showed a large firm 
mass in the left upper quadrant extending down 
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to the level of the iliac crest. It was obviously 
a very markedly enlarged spleen. 

Blood examination revealed 3,050,000 red 
cells and 587,000 white cells. The differential 
count at this time showed 2 per cent myelo- 
blasts, 13 per cent promyelocytes, 18 per cent 
neutrophilic myelocytes, 16 per cent metamy- 
elocytes, 24 per cent stabs, 12 per cent seg- 
mented forms, 5 per cent eosincphiles, 3 per 
cent eosinophilic myelocytes, 6 per cent baso- 
philic myelocytes, 1 per cent mononuclear 
cells. The diagnosis of chronic myelocytic 
leukemia was obvious. Radiation therapy was 
given with progressive improvement, the blood 
findings returning to normal. 

An intravenous examination of the urinary 
tract upon admission showed marked down- 
ward displacement of the left kidney due to a 
greatly enlarged spleen. The kidney was en- 
larged and the pelvis and calices dilated. The 
findings are shown in Figure 41, the border of 
the spleen being indicated at a and the enlarged 
and displaced left kidney at 4. The change in the 
size of the spleen following radiation therapy 
and the improvement in the appearance and 
position of the left kidney are indicated at c. 


COMMENT 


1. The intravenous urogram is an im- 
portant diagnostic aid in the study of uri- 
nary tract disease of many types. 

It is an examination that requires 
careful supervision by one thoroughly 
familiar with the indications for its use, its 
limitations and the technical requirements 
of the examination. 

3. The intravenous and retrograde meth- 
ods of examination are not competitive, 
but are complementary. 

4. Retrograde filling of the urinary tract 
under roentgenoscopic guidance should be 
resorted to more often than has been done 
heretofore. 

5. Roentgenograms of the urinary tract 
made in the lateral projection are of de- 
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cided aid in diagnosis when indicated. 

In individuals with testicular tumors, 
the earliest demonstrable metastases are 
frequently in the region of the renal ped- 
icles. Intravenous urography is of primary 
importance in these cases not only in dem- 
onstration of metastases, but in prognosis 
and in the determination of the results of 
therapy as well. 

7. Attention is directed to the fact that 
primary testicular tumors may be very 
small and remain so even when large met- 
astatic masses are present elsewhere. 
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AEROSINUSITIS 


A CLINICO-ROENTGENOLOGICAL STUDY 


By CAPTAIN MARTIN SCHNEIDER*f 
Medical Corps, Army of the United States 


MONG the problems peculiar to avia- 
tion medicine are otorhinological affec- 
tions caused directly by the action of rapid 
changes of barometric pressure on aviators 
during flight and on personnel in altitude 
chambers. Such individuals may be trans- 
ported rapidly from low to high barometric 
pressures or from high to low pressures. 
These changes are reflected more or less 
closely in the paranasal sinuses and in the 
middle ear, which are connected to the nose 
and nasopharynx by relatively narrow 
passageways. An equilibrium tends to be 
maintained thereby between atmospheric 
pressure in the environment and nares on 
the one hand, and in the paranasal sinuses 
and middle ear, on the other hand. Because 
their passageways are small and often dis- 
play anatomical variations in size and 
shape, it is not surprising that such radical 
barometric changes may call forth unusual 
responses in these structures. Thus, block- 
age of the eustachian tube, leading to a 
relatively negative pressure in the middle 
ear, causes the well known syndrome of 
aero-otitis media with its attendant edema 
and transudation or hemorrhage.!:? This 
condition has recently been the subject of 
roentgenological investigation by Larkin.® 
A search of the literature fails to reveal 

a clinico-roentgenological study of aero- 
sinusitis, an entity which is very similar to 
aero-otitis media in its inception and 
course, and whose probable mechanism has 
been described by Campbell.* There has 
been no study of the gross or microscopic 
pathology of aerosinusitis as yet. Clinical 
and roentgenological evidence indicates, 
however, that mucosal edema, transuda- 
tion and even hemorrhage may occur in a 
sinus whose ostium is apparently blocked 
suddenly by a mucous plug or redundant 


mucosa, while the affected individual is 
descending from altitude, real or simulated. 
This disorder is by no means frequent dur- 
ing flight or chamber runs, but its occur- 
rence and ensuing disability are sufficient 
to make it a subject of importance in avia- 
tion medicine. 


ANATOMICAL AND PHYSIOLOGICAL 
CONSIDERATIONS 


. The paranasal sinuses are outpouchings 
of the nasal portions of the respiratory 
tract and expand into air-containing re- 
cesses. They retain their connections to the 
nasal passages by ostia or ducts, which are 
usually small. These connections may be 
somewhat indirect, as in the often tortu- 
ous, narrow nasofrontal ducts. They are 
sometimes at a level well above the floors 
of the corresponding sinuses (notably the 
maxillary and posterior ethmoid sinuses) 
and thereby tend to impede drainage. Since 
the risk of blockage would seem to be 
greater in a duct or canal than in a simple 
ostium, it may be that the demonstration 
of aerosinusitis only in the frontal and 
maxillary sinuses is at least partly ac- 
counted for by the existence of the naso- 
frontal duct in the frontal sinus, and by the 
possible presence of a maxillary canal, 
rather than only an ostium, in many maxil- 
lary sinuses.* It is possible, of course, that 
involvement of the other paranasal sinuses 
by this disorder may occur and be unrecog- 
nized as yet. 

Drainage of the accessory sinuses is nor- 
mally dependent on gravity, on the ciliary 
activity of their mucosal membrane and 
on the continuity of the mucus of the nose 
and sinuses. They are lined by a delicate 
mucosa supplied by a rich network of capil- 
laries and lymphatics, and so intimately 


* On leave from the Department of Radiology, University of Texas Medical Branch, Galveston, Texas. 
t Acknowledgment is extended to Major Benjamin Herzberg for his aid in preparing some of the reproductions. 
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applied to the bony walls® that the term 
“mucoperiosteum” is more descriptive. 
This intimate alliance of the mucoperios- 


teum and sinus walls, and the richness of 


the vascular bed, have important bearing 
on the symptoms and signs of aerosinu- 
sitis. 

From the foregoing observations, several 
concepts may be developed: 

1. The patency of the sinus ostium, duct 
or canal is essential to the free interchange 
of air between a sinus and the nasal pas- 
sage. Obstruction to an ostium may there- 
fore create a pressure imbalance between 
environment and sinus, with the intrasinus 
pressure negative in relation to the external 
atmospheric pressure. 

2. Sudden development of increasing 
negative pressure in a sinus, sufficient to 
cause stretching and ballooning of the 
mucosa, would tend to traumatize its net- 
work of blood vessels and lymphatics and 
could conceivably lead to mucosal edema 
and hemorrhage. 

3. The frontal sinuses, and those maxil- 
lary sinuses which may have canals rather 
than ostia, would be especially susceptible 
to blockage. 

4. Under certain unfavorable conditions, 
nasal secretions may be forced into the ac- 
cessory sinuses through patent ostia,* and 
if infected might in turn cause a catarrhal 
or purulent sinusitis. Particularly suscepti- 
ble are sinuses already handicapped by dis- 
advantageous location of their ostia and 
with residual mucosal damage from previ- 
ous infection. Experimental evidence indi- 
cates that healthy sinuses are resistant to 
infection by aspiration. It should be noted 
at this time that ordinarily the atmospheric 
pressures in the nose and sinuses are equal 
or approximately equal,’ but Proetz’ and 
later Judd‘ showed that a time lag exists 
during equalization of changing intra- and 
extrasinus pressures. It seems likely that 
such a time lag may be prolonged as descent 
from high altitude proceeds uninter- 
ruptedly, and the pressure differential be- 
tween the sinuses and nasal passages may 
thereby be progressively increased. In turn, 
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the increasing pressure gradient might pro- 
vide sufficient force to introduce nasal 
secretions into a sinus and set up a sinusitis 
if mucosal damage in the sinus already 
exists. This succession of events might also 
produce prodromal conditions conducive 
to the abrupt occurrence of aerosinusitis if 
sudden ostial blockage were superimposed. 


COURSE 


An aviator in flight, descending from 
high to lower altitude, enters regions of suc- 
cessive greater atmospheric pressure. The 
same progression occurs in the case of the 
individual ‘‘descending” in the altitude 
chamber. At higher altitudes, decreased 
atmospheric pressure exists in the environ- 
ment, nasal passages and sinuses. Normal 
relationships must be maintained during 
descent by free ingress of air into the si- 
nuses, in order to balance intrasinus pres- 
sure with that of the environment. How- 
ever, an ostium may be completely oc- 
cluded by impingement of a small flap of 
redundant nasal mucous membrane or a 
thick mucous plug, due to the pressure of 
the inflowing air and the pressure differ- 
ential between the sinus cavity and nasal 
passage. The presence of swollen, edema- 
tous nasal mucosa may facilitate such oc- 
clusion, particularly if adjacent to or ac- 
tually involving an ostium. With the os- 
tium occluded and descent continuing, the 
pressure differential between the nasal pas- 
sage and the affected sinus rapidly in- 
creases. An attempt to equalize this gradi- 
ent is called forth and, with no immediate 
way of re-establishing patency of the os- 
tium, the volume of the intrasinus cavity 
must be decreased in order to maintain 
normal pressure of the contained gas 
(Boyle’s law). This decrease is effected by 
a marked swelling of the lining membrane. 
The mucosal swelling is attributed to 
edema, and may be accompanied by trans- 
udation or hemorrhage, sometimes with 
formation of a mucosal hematoma and 
bloody discharge later from the affected 
sinus. 

If hemorrhage occurs, it must follow rup- 
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ture of some of the tiny vessels with which 
the sinus mucosa is abundantly supplied. 
Krank bleeding may then be caused by 
seepage from a hematoma, or damage to 
the continuity of the mucous membrane. 
The initial trauma to the blood vessels is 
apparently of the same origin as that which 
causes the edema of the mucosa: the partial 
intrasinus vacuum and the increasing pres- 
sure differential between the sinus and 
nasal passage. It may then be assumed that 
the difference between the trauma causing 
edema and that causing hemorrhage is one 
of degree, or that variations in resistance 
of the local blood vessels and lymphatics 
account for the different results. Thus, 
previous insult to the sinus mucosa (e.g., 
by infection) may leave its structures less 
resistant to such trauma. At any rate, the 
direct etiological factor appears to be the 
pressure gradient. Its effect might be 
termed “‘barometric trauma” to the sinus 
mucosa. 

Granting the possibility of aspiration of 
the infected nasal secretions into a sinus 
against normal ciliary activity,’ it seems 
reasonable that a sinusitis may be induced, 
particularly if the mucosa has been trauma- 
tized by previous infection. I believe this 
sequence is illustrated in Case viii in this 
series. If granted, this example serves to 
illustrate the development of an infective 
sinusitis by flight, in occasional cases. If 
flying in the presence of a rhinitis were not 
discouraged, this type of case might be ob- 
served with greater frequency. 


SYMPTOMS AND SIGNS 


Aerosinusitis is manifested generally by 
a sudden, severe, unremitting pain, boring 
in character and localized over the region 
of the affected sinus. The pain occurs ab- 
ruptly during descent from regions of low 
atmospheric pressure in aircraft or cham- 
ber. Conceivably, the mechanism of this 
pain may be due to sudden stretching and 
separation of the mucoperiosteal tissues 
during the rapid swelling that follows plug- 
ging of the ostium. 

Not all the mucosa of an involved sinus 
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may become swollen; bulky swelling of only 
part of the lining occurs often and presum- 
ably is limited by more rigid binding of the 
mucoperiosteum at the partial septa and 
at the angles between adjacent walls of the 
sinuses. Such swelling, easily demonstrated 
roentgenographically, may be edema or 
hematoma, and in either case, may be ac- 
companied by transudation of fluid. It is 
not easy to differentiate edema from hema- 
toma by the roentgenogram alone. The 
later appearance of dark red or brownish 
mucus, or even clots, establishes the pres- 
ence of blood in the affected sinus, and 
may be the result of frank bleeding from 
the mucosa or seepage from a hematoma. 
The blood may remain in the sinus for a 
considerable period if patency of the os- 
tium is difficult to establish, or early bleed- 
ing may occur when the obstruction can be 
relieved quickly. 

Although the changes in the bony walls 
that are seen in the roentgenogram in 
chronic infective or chronic allergic sinusi- 
tis are not present in aerosinusitis, the lat- 
ter would not be distinguishable from an 
acute allergic or infective sinusitis without 
the benefit of an adequate history and 
rhinological examination. Difficulty may be 
experienced also if an aerosinusitis is super- 
imposed on an already diseased or trauma- 
tized sinus. These considerations empha- 
size the need for cooperation between the 
roentgenologist and the clinician in evalu- 
ating each case. 


TREATMENT 


Although the scope of this article is pri- 
marily diagnostic, it may not be amiss to 
mention briefly the treatment of aerosinusi- 
tis. The severe pain may be partly relieved 
sometimes by immediate re-ascent to 
higher altitude followed by slow descent. 
Thereafter, persistent and continuous 
shrinkage of the nasal mucosa at the ostium 
of the affected sinus is the only effective 
method, with use of a vasoconstrictor ap- 
plied by spray or topical packs. The more 
prompt the re-establishment of ostial pa- 
tency, the more rapid is the resolution of 
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the aerosinusitis. The neglected or incom- 
pletely treated case may be disabled for 
weeks. Symptomatic treatment consists of 
the use of external heat and small doses of 
codeine, and contributes to the comfort of 
the patient. Flying or altitude chamber ex- 
cursions should be prohibited at least until 
beginning resolution is revealed by the 
roentgenogram. Total resolution is demon- 
strated by complete return to normal ap- 
pearance of the sinus roentgenogram, which 
seems always to follow clinical subsidence. 
The superimposition of an aerosinusitis on 
a chronic infective or allergic sinusitis 
might prolong resolution further. The re- 
sumption of flying duty before complete 
clearing may be a matter of clinical judg- 
ment or may be justified in time of war by 
contingent factors of urgency. 


REPORT OF CASES 


Case 1. This aviator flew on November 24, 
1943. He developed acute pain over the right 
cheek during descent and the pain persisted on 
the ground for several hours. There was no 
bleeding. Nasal examination was essentially 
normal. Relief of pain was obtained after sev- 
eral instillations of a vasoconstrictor. There was 
no fever or other evidence of an infective pro- 
cess. 

Previous History. No sinusitis or chronic 
rhinitis. 

Roentgen Findings. November 26, 1943 (Fig. 
14): Mucosal swelling is obvious in the right 
antrum involving all the walls. March 4, 1944 
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(Fig. 1B): The right antrum now displays a nor- » 
mal appearance. 


Comment. This case represents aerosi- 
nusitis of a relatively mild type, without 
evidence of sufficient trauma to cause 
bleeding, and with rapid clinical response to 
simple treatment. 


Case 11. While “descending” in the altitude 
chamber on June 1, 1944, this man developed 
extremely severe right frontal pain only slightly 
relieved by temporarily “ascending.” The 
frontal pain persisted all day and bleeding oc- 
curred from the nose or nasopharynx into the 
throat in the evening. At the hospital that eve- 
ning bilateral aero-otitis media was also found, 
more severe on the right side, with slight bloody 
oozing from the nose. A vasoconstrictor was 
applied topically to the ostium of the right 
nasofrontal duct and there followed a muco- 
sanguineous discharge from the duct. The pa- 
tient improved progressively with constant 
shrinkage therapy. There was no laboratory 
evidence of blood dyscrasia. 

Previous History. No sinusitis or chronic 
rhinitis. 

Roentgen Findings. June 2, 1944 (Fig. 24): 
There is bulky mucosal swelling (hematoma?) 
in the right frontal sinus and moderate swelling 
in the medial portion of the left frontal sinus. 
June 5, 1944 (Fig. 2B) and June 6, 1944 (Fig. 
2C): There is increased mucosal swelling in both 
frontal sinuses, particularly the right, which 
displayed a fluid level. July 17, 1944 (Fig. 2D): 
There is well advanced resolution of the sinus- 
itis in the right frontal sinus with appreciable 
residual thickening of the mucosal shadow along 
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Fic. 1. Case 1. 4, November 26, 1943. Mucosal swelling in the right antrum, involving all the walls. B, March 
4, 1944. Both antra are now clear. 
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Fic. 2. Case 1. 4, June 2, 1944. Severe mucosal swelling in the right frontal sinus may be hematoma. There 
is haziness below the area of swelling, apparently due to free fluid (shown in B). The medial wall of the 
left frontal sinus shows some mucosal thickening also. B, June 5, 1944. Upright Waters position demon- 
strates a fluid level (arrow) in the right frontal sinus. C, June 6, 1944. The free fluid in the right frontal 
sinus has apparently now been drained, disclosing the bulky mucosal swelling in sharper contrast and 
slightly greater size. D, July 17, 1944. Almost complete resolution of the process in each frontal sinus. 
There is still some mucosal thickening in the right frontal sinus, but the bulky shadow is absent. 


the lateral wall and roof, and mild persistent 
clouding of the left frontal sinus. 


Comment. A complicating aero-otitis me- 
dia occurred in this case but the existence 
of blood in the right frontal sinus was estab- 
lished following shrinkage about the ostium 
of the right nasofrontal duct. It is probable 
that the bullous swelling in the right frontal 
sinus, demonstrated roentgenographically, 
was a mucosal hematoma. 


Case 111. On August 15, 1943, this soldier ex- 
perienced excruciating pain over the left brow 
while “descending” in the altitude chamber. 
The nasal mucosa appeared normal on physical 


examination. A bloody discharge from the left 
naris appeared the next day and continued with 
occasional small clots for several days. The pain 
subsided slowly with intranasal vasoconstrictor 
therapy. 

Previous History. Non-contributory. Nose 
clear to examination. 

Roentgen Findings. August 16, 1943 (Fig. 
34): A bulky mucosal swelling (hematoma?) 
appears in the left frontal sinus with no fluid 
level. March 25, 1944 (Fig. 3B): Normal ap- 
pearance of the frontal sinuses is demonstrated. 


Comment. The progress of resolution 
could not be followed in this case, unfor- 
tunately. The second roentgenogram is 
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kic. 3. Case m1. 4, August 16, 1943. The bulky shadow in the left frontal sinus is well dcmorstrated: 
B, March 25, 1944. Normal appearance of the frontal sinuses. 


shown to indicate the normal appearance of 
the frontal sinuses at a later date. Here 
again, the bloody discharge is evidence to 
suggest that the left frontal sinus contained 
a mucosal hematoma. 


Case iv. During “descent” in the altitude 
chamber on March 3, 1943, stabbing pain was 
experienced over the left cheek bone radiating 
toward the nose. The pain persisted about 
twenty-four hours, subsiding under treatment. 

Previous History. No chronic rhinitis or 
sinusitis; no history of allergy. 

Roentgen Findings. March 3, 1943 (Fig. 44): 
Bulky mucosal swelling is visualized in the left 
antrum. March 11, 1943 (Fig. 48): Both antra 


are now radiant. (This individual has had two 
subsequent attacks of aerosinusitis, one in the 
left antrum and one in the right, with bloody 
discharge during the course of the left antral 
aerosinusitis; both these episodes occurred dur- 
ing “descent” in the altitude chamber.) 


Comment. In the absence of any evidence 
of chronic nasal or sinus disease, it is in- 
teresting that this soldier experienced sev- 
eral attacks of aerosinusitis of the antra. 
The pain was as severe as any I have seen 
but response to conservative treatment was 
reasonably prompt. Bleeding occurred only 
during the course of the second episode af- 


Fic. 4. Case 1v. 4, March 3, 1943. Generalized bullous mucosal swelling in the left antrum. B, March 11, 
1943. Rapid resolution is apparent, with the left antrum now radiant. 
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Fic. 5. Case v. 4, September 20, 1943. A bullous mucosal shadow is in the right frontal sinus, and the left 
frontal sinus is hazy. B, September 27, 1943. The mucosal swelling in the right frontal sinus is smaller; 


apparently absorption is taking place. 


fecting the left antrum. This may have been 
an effect of the residual mucosal damage 
following the first episode described above, 
or it may have been due to a possible dif- 
ference in degree of the pressure differen- 
tials established. 


Case v. During descent in an airplane, there 
was a sudden pain over the right brow accom- 
panied by moderate, dull pain over the left 
frontal sinus. The pain was completely relieved 
in forty-eight hours with intranasal vasocon- 
strictor therapy. On examination, there was a 
slight mucoid discharge from the right naso- 
frontal duct, but the nose was otherwise clear. 

Previous History. No history of allergy, 
chronic rhinitis or sinusitis. 


Roentgen Findings. September 20, 1943, (Fig. 
5A): There is haziness of the left frontal sinus 
and a sharply demarcated, bulky mucosal 
swelling in the right frontal sinus. No fluid 
level was demonstrable in either sinus. Sep- 
tember 27, 1943 (Fig. 5B): There is a sharp de- 
crease in the extent of mucosal swelling in the 
right frontal sinus and improvement in the ap- 
pearance of the left frontal sinus. (Further 
follow-up not available.) 


Comment. The occurrence of changes in 
both frontal sinuses, demonstrated in this 
case and in Case 1, is unusual. There was 
apparently a marked quantitative differ- 
ence in the reaction as demonstrated roent- 
genographically, with a milder but more 


Fic. 6. Case vi. 4, February 21, 1944. Obvious and severe mucosal thickening involves the left antrum. 
B, March 20, 1944. The antra are radiant. 
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generalized mucosal thickening in the left 
frontal sinus. It may be observed, specula- 
tively, that such a bilateral occurrence may 
be due to particularly marked narrowness 
or tortuosity of the nasofrontal ducts in 
these individuals. 


Case vi. Acute pain over the left malar 
prominence occurred suddenly and radiated to 
the left maxilla during descent in an airplane on 
February 20, 1944. The sharp pain persisted 
for twenty-four hours and gradually subsided 


thereafter under treatment. The nose-was clear 
on examination. 
Previous History. Non-contributory. 
Roentgen Findings. February 21, 1944 (Fig. 
64): Hyperplastic mucosal changes in the left 
antrum are visualized. March 20, 1944 (Fig. 
6B): The left antrum is completely clear. 


Comment. This is a typical and clear-cut 
case of aerosinusitis in one antrum. 


Case vii. During an airplane flight on June 
13, 1944, this young aviator experienced a sud- 
den, excruciating pain over the left brow radiat- 
ing to the internal canthus of the left eye. The 


Martin Schneider 


Jn NE, 1945 


pain partially subsided and the next day he 
flew again, only to suffer a recurrence of the at- 
tack. He reported to the hospital then and was 
treated with a vasoconstrictor applied by topi- 
cal pack and nose drops, supplemented by 
physiotherapy. Under this treatment his pain 
subsided slowly and was completely relieved in 
seventy-two hours. A yellowish mucoid dis- 
charge occurred from the left naris on June 18, 
1944. 

Previous History. Non-contributory. 

Roentgen Findings. June 14, 1944 (Fig. 74): 


Fic. 7. Case vit. 4, June 14, 1944. A band- 
like mucosal swelling (arrow) involves 
the floor of the left frontal sinus. B, June 
17, 1944. The lesion is still present. 
C, June 30, 1944. The involved sinus is 
now Clear. 


There is a band of mucosal swelling across the 
floor of the left frontal sinus. June 17, 1944 
(Fig. 7B): The mucosal swelling in the floor of 
the left frontal sinus is persistent. June 30, 1944 
(Fig. 7C): The mucosal swelling previously 
visualized is now absent. 


Comment. A recurrent attack of aerosi- 
nusitis in twenty-four hours is uncommon 
inasmuch as medical attention is usually 
sought as soon as possible. This flyer, 
anxious to lose no flying time, unfortunately 
exposed himself to the recurrence which 
brought him to the hospital. Although his 
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Fic. 8. Case vu. 


A and B, February 12, 1944. A hyperplastic sinusitis involves the frontal and maxillary 


sinuses. The left frontal sinus is almost opaque; the right frontal sinus displays bulky mucosal swelling on 
the roof and medial wall (arrows). C and D, March 17, 1944. Considerable resolution has occurred but 
there is still mucosal swelling in the right antrum (arrows) and haziness in the left frontal sinus. 


pain persisted for three days before com- 
plete relief was obtained, roentgenographic 
clearing of the affected sinus was evident 
in about two weeks. 


Case vit. This officer flew on February 10, 
1944, despite a mild rhinitis. During descent an 
aching sensation occurred, localized over both 
antra and brows. A febrile course ensued in the 
hospital, with a mucopurulent bilateral nasal 
discharge, and gradual improvement under 
conservative measures. A rhinitis was apparent 
to physical examination. 

Previous History. There had been several 
episodes of sinusitis before this patient began 
to fly. The most recent attack occurred some 
two years ago. There was no history of allergy. 

Roentgen Findings. February 12, 1944 (Fig. 
8.4): There is marked mucosal thickening in the 
antra and frontal sinuses. March 17, 1944 (Fig. 
8B): The appearance of the involved sinuses is 
greatly improved, but the right antrum dis- 
plays residual mucosal swelling along its lateral 


and medial walls. The left frontal sinus displays 
haziness which may be residual or chronic. The 
left antrum and right frontal sinus are clear. 


Comment. The atypical onset, febrile 
course, mucopurulent nasal discharge and 
history of previous sinusitis suggest that 
this case may represent a sinusitis induced 
by aspiration of infected nasal secretions in 
the presence of an acute rhinitis (see text). 


SUMMARY 


1. Aerosinusitis is a traumatic affection 
of the paranasal sinuses, characterized by 
dramatic, sudden, severe pain localized 
over the affected sinuses and occurring 
during descent from altitude in an aircraft 
or — chamber. 

. Its immediate cause is apparently sud- 
po obstruction of a sinus ostium, as by a 
mucous plug or loose mucosal membrane, 
thereby sharply and radically increasing 
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the relatively negative intrasinus pressure 
which presumably exists already in the 
sinus during descent. 

3. The intense pain of this condition is 
attributed to sudden ballooning of the 
sinus mucoperiosteum induced by the great 
negative pressure. Edema and transudation 
in the sinus may occur and may be accom- 
panied by hematoma and/or frank hemor- 
rhage. 

4. The roentgenographical appearance 
and the history are characteristic in this 
disorder, as illustrated by the appended 
case histories and serial roentgenograms. 

5. It is also possible that the pressure 
gradient may lead to an infective sinusitis 
by forcing aspiration of infected nasal secre- 
tions into a sinus previously damaged by 
infection. 

6. Aerosinusitis is a subject of impor- 
tance in aviation medicine. It results in 
loss of man-hours and may jeopardize 
safety by the intense and even agonizing 
discomfort during aerial flight. 
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SOLITARY MYELOMA OF THE FRONTAL BONE* 


By CHARLES WADSWORTH SCHWARTZ, M.D. 


NEW YORK, NEW YORK 


OLITARY myeloma is a rare type of 
tumor, and when found in association 
with osteitis deformans the diagnostic 
problem becomes even more confusing be- 
cause of the much more common combina- 
tion of Paget’s disease and sarcoma. The 
present case is reported because of the 
problem it posed in differential diagnosis. 
In 1943, Esposito reported a case of soli- 
tary myeloma of the skull, stating. that of 
the 46 cases he found in the literature only 
5 were in the skull. His case made 6, and 
the present case makes seven. 
Briefly, the problem presented to us was 
as follows: 


A well nourished female, aged forty-two, a 
housewife active in her work, had been com- 
plaining of some indefinite headaches for a 
period of about four years. She had a roentgen 
examination of her skull shortly after the pains 
became a factor, at which time the presence of 
Paget’s disease was demonstrated, but there 
was no defect in the calvarium. During the next 
three years she saw several doctors until finally 
she was sent into the hospital for an additional 
roentgen examination because a swelling had 
appeared in the left post frontal region which 
was slightly tender and quite hard. The roent- 
genogram obtained at this examination is 
shown in Figure 1. 

This presented a real problem in differential 
diagnosis. Sarcoma would immediately be 
thought of because sarcoma is not infrequently 
found associated with Paget’s disease, but it is 
indeed rare to find such an association in the 
skull. In fact, sarcoma of the skull, especially 
of the calvarium, is extremely rare, probably be- 
cause of the membranous origin of this portion 
of the skull. When sarcoma does occur it is apt 
to follow sutures in much the same manner as 
does the sympathicoblastoma or neuroblastoma. 
Hence it seemed possible to eliminate sarcoma 
as a likely diagnosis. By the history it was not 
of traumatic origin, hence we could rule out a 
leptomeningeal or hematogenous cyst. The 
history also ruled out in large measure any pos- 


sibility of its being due to an infectious cyst or 
eosinophilic granuloma. 

The lesion obviously was not a metastasis 
because its outline was too distinct, and the 
patient was in relatively good health. A much 
more likely lesion and one much more difficult 
to rule out was an epidermoidoma. Such a 
tumor could duplicate the lesion seen, but the 
margins of the defect in question were not 
clearly defined around the entire area and the 


Fic. 1. Defect in frontal bone caused by solitary 
myeloma. 


swelling was not typically fusiform. The diploé 
was not expanded so that the margin did not 
present a line of increased density as we so often 
find with the epidermoidomas. 

Thus it was possible to eliminate most of the 
probable diagnoses, and about the only remain- 
ing type of tumor which could produce such a 
bone defect would be a myeloma. Inasmuch as 
there was no evidence of more than one lesion, 
it was thought that we were dealing with a 
solitary type of this neoplasm, which was the 


* From the Departments of Radiology and Pathology, St. Agnes Hospital, White Plains, N. Y. 
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Fic. 2. Photomicrograph of biopsy specimen. 


diagnosis offered as the most probable. But in- 
asmuch as there was a possibility that the lesion 
might be an atypical epidermoidoma, and as the 
treatment for these two tumors is quite differ- 
ent, it was considered wise to obtain the aid of 
the surgical department for a biopsy study. A 
biopsy was done by Dr. H. A. Vier and the re- 
port of the pathologist, Dr. P. T. McIlroy, was 
as follows: 

“The biopsy specimen removed from the 
temporal bone presents a pinkish white homo- 
geneous cellular appearance throughout. It 
measures 2 cm. in length and 0.5 cm. in width. 
Microscopic examination showed the growth 
made up of large numbers of muitinucleated 
cells supported by a stroma of spindle and oval 
shaped connective tissue cells which are lying 
in asmall amount of collagen fibril. It resembles 
histopathologically the solitary tumor found in 
the epiphyseal end of long bones. The accom- 
panying photomicrograph (Fig. 2) shows the 
relatively large numbers of myeloplaxes. The 
diagnosis was giant cell myeloma of the skull.” 

The patient’s urine was examined for Bence- 
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Jones bodies but none were found. It seems 
likely, however, that this albuminoid substance 
is produced by lesions in the red bone marrow 
and therefore would not be expected to exist in 
cases involving only the skull, and particularly 
when the lesion is only in the calvarium, be- 
cause of its membranous origin. 

Upon confirmation of the diagnosis by the 
pathologist, radiotherapy was decided upon as 
the treatment of choice, and the lesion was 
treated over a period of eight days during which 
time a total of 1,274 r was administered in di- 
vided doses using 2co kv., with filtration of 0.25 
mm. Cu plus 1 mm. Al, through a single field 
over the tumor. The tumor mass gradually re- 
gressed until at the end of a month a depression 
instead of an elevation could be felt over the 
area. At this time another series of treatments 
was given, consisting of 1,554 r administered in 
divided doses over a period of twelve days, us- 
ing the same factors as before. After the lapse of 
about a year, bone could be demonstrated filling 
in the defect and as might be expected the new 
bone was typically that of osteitis deformans. 
Paget’s disease is now the patient’s chief com- 
plaint because the pathological condition is not 
confined to the skull, and bone pain elsewhere is 
a factor. 


33 East 68th St., 
New York 21, N. Y. 
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DISSEMINATED CALCIFIED AND BONY NODULES IN 
THE LUNGS ASSOCIATED WITH MITRAL DISEASE*}+ 


By A. GRISHMAN¢ and I. J. KANE 


NEW YORK, NEW YORK 


rs roentgenographic examination of 
the lungs in long-standing cardiac dis- 
ease may simulate, on occasion, hematog- 
enous tuberculosis, silicosis or sarcoidosis. 
Indeed, in the literature the finding of dis- 
seminated calcified or ossified nodular den- 
sities has only rarely been included in 
discussions of pulmonary findings associ- 
ated with chronic heart disease.':*:7)!?-!7 In 
2 cases! calcified or ossified pulmonary 
nodules were found in association with 
mitral stenosis, but the relationship was 
not stressed specifically. Roesler’® mentions 
and illustrates one instance and, following 
Virchow’s terminology,'® speaks of “‘multi- 
ple osteomata.” Wells and Dunlap”? re- 
cently published the postmortem findings 
in a case which unfortunately was not ex- 
amined roentgenographically during life. 
These authors presented the pathological 
and histological features in great detail, 
summarizing the case reports in the litera- 
ture and discussing extensively the possible 
etiology. No other mention of this associa- 
tion of lesions has been found in the English 
or American literature. 

The first description correlating the 
roentgenographic and pathologic findings 
was given by Salinger" in 1932: a patient 
with long-standing mitral stenosis pre- 
sented numerous nodular shadows of cal- 
cium density in both lower lungs along 
with the clinical and roentgenographic find- 
ings of mitral stenosis and insufficiency. 
Postmortem examination revealed them to 
be nodular bone formations in the lungs. 
Although such nodules had been observed 
prior to this report, their connection with 
mitral stenosis had not been discussed be- 
fore. Since Salinger’s description, several 
scattered case reports have appeared in the 


German and French literature.?**"":! All 
of the cases were associated with mitral 
stenosis. 

The present report is an attempt to cor- 
relate the roentgenographic, pathologic and 
clinical findings in 8 cases. The significant 
details of the history, clinical, roentgen- 
ographic and pathological examinations are 
presented in tabular form. All of the 8 
cases presented suffer from mitral stenosis 
and insufficiency and present nodular cal- 
cific shadows in both lung fields. In 4 cases, 
the lesion was discovered preceding the 
first episode of congestive heart failure. 
One case (Case vit) has never had clinical 
congestive heart failure. 


DISCUSSION 


The pathogenesis of the pulmonary le- 
sions is not clear. Since the majority of 
cases examined postmortem showed only 
bone formation, it is assumed that the 
transitional stages are short lived and occur 
in the early phases of the disease. The ex- 
planation offered by Gross,* and Gross and 
Miiller,? and accepted by Wells and Dun- 
lap? assumes: 


1. Transudation of plasma and red blood 
cells into the alveolar spaces due to 
pulmonary vein congestion. 

2. Disturbed resorption due to persistent 
pulmonary venous congestion and co- 
existent pulmonary lymphatic conges- 
tion. 

3. Organization of the transudate by 
connective tissue. 

4. Secondary calcification of these areas 
which is facilitated by the presence of 
hemosiderin. 

5. Subsequent transformation into bony 
tissue through osteoblasts which form 


* From the Department of Radiology of the Mt. Sinai Hospital and the Chest Service, Lincoln Hospital, New York, N. Y. 


+ Gratitude is extended to Dr. J. G. Sharnoff, pathologist, Lincoln Hospital for allowing the use of the postmortem material of Case v. 
{ Aided by a Grant from Dazian Foundation for Medical Research. 
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distribution of the calcium dense lesions. B, enlarged section of right lower lung field. 


haversian canals and bone marrow. 
This type of metaplasia occurs quite 
often in calcified tissues, particularly 
in tuberculous lesions (see Pollack™ 
for detailed discussion). 


Although these steps in development ap- 
pear plausible, it is difficult to accept them 
entirely, since in many of the cases in the 
literature, as well as in 4 described here, the 
lesions were already established before any 
clinical congestive heart failure appeared. 
There is no evidence in any of the cases 
studied histopathologically that pulmonary 
arteritis or small pulmonary infarctions are 
precursors to such lesions, but the tissues 
which have been studied are an end-result 
where the original pulmonary changes oc- 
curred long before. Attention is called to 
the lack of knowledge of the pathogenesis 
of these nodules, with the suggestion that 
careful inspection of the lungs by the pathol- 
ogist in, cases of adolescent or pre-adoles- 
cent rheumatic fever may yield significant 
data. The clinical histories of the reported 


cases suggest strongly that the precursor to 
these lesions must appear early in rheu- 
matic fever and probably in childhood. It 
would seem that factors other than or in 
addition to vascular congestion must be in- 
volved even though the predominant and 
sometimes exclusive distribution of the 
nodules at the bases favors congestive fac- 
tors and their sequelae. 


DIFFERENTIAL DIAGNOSTIC CONSIDERATIONS 


The purpose of this report is to draw at- 
tention to the coexistence of disseminated 
calcified and bony lesions in the lungs and 
rheumatic mitral disease. The findings may 
be so insignificant as to be overlooked, es- 
pecially when overshadowed by an en- 
larged heart, pleural effusions or pulmonary 
edema. On the other hand, the dissemina- 
tion of these densities may be marked and 
they are apt to be considered “healed 
miliary tuberculosis.”” The occurrence of the 
latter is so infrequent, particularly in the 
calcified disseminated nodular phase, that 
some authors doubt its existence entirely. 


578 
Kic. 1. Case 1. S. S., male, aged twenty-three. 4, mitral configuration with hilar congestion. Note the basal 
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Other possible etiological factors in the 
production of such a roentgenographic pic- 
ture have been considered by various au- 
thors. These have included Ascaris in- 
festation of the lungs, aspergillosis, and 
coccidiomycosis. However, no convincing 
evidence has been found that any of these 
conditions are responsible for disseminated 
calcified or ossified 7,12.17,18 
For practical purposes the only important 


Fic. 3. Case m1. Right lower lung field. Note the 
varying size of the lesions. 


2. Associated with evidence of mitral stenosis 
and insufficiency. It is not necessary that the 


Fig. 2. Case 1. R. I., female, aged thirty-one. Mitral 
configuration. Again the calcium dense lesions are 
seen to be distributed over both lower lung fields. 


condition to be considered in the differen- 
tial diagnosis is pulmonary tuberculosis. 
Although tuberculosis might be considered 
by some as an etiological possibility in these 
cases, the peculiar association with rheu- 
matic mitral disease and its distribution 
characteristics would remain to be ex- 
plained. 


DISSEMINATED CALCIFIC AND OSSIFIED 
NODULES IN THE LUNG 
Associated with Rheumatic Heart 
Disease. 


1. Predominantly basal bilateral distribution, yg. 4. Case v. A. H., male, aged twenty-nine. Pre- 


occasionally extending upward toward but dominant distributions of nodules in both lower 
not involving the apices. lung fields. 
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evidence of rheumatic valvular change be 
marked or striking. Evidence of pulmonary 
congestion, acute or chronic, past or present, 
need not be present. 

3. Absence of other evidence of pulmonary 
tuberculosis, active or inactive. 


Associated with Pulmonary 
Tuberculosis 


1. Sporadic hematogenous dissemination of 
tuberculosis usually involves predominantly 
the upper lung fields. 


Kic. 5. Case v. Right lower lung field. Note the vary- 
ing size and shape of nodules. 


Fic. 7. Case v. In only one section could an area of 
calcification with central bone formation be seen. 
Only Munk’s case™ showed a similar picture. 


2. Bronchogenic disseminations of tuberculosis, 
though frequently basal are associated with 
evidence of the source lesion in the upper 
lung fields and are more apt to be unilateral 
except when an intrabronchial hemorrhage 
has occurred. 

3. Primary calcified or ossified tuberculous foci, 
though frequently basal, are rarely multiple. 


Fic. 6. Case v. Histopathologically the nodules con- 
sisted of bony tissue. 
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. Post-primary dissemination will usually be 


subject to the above hematogenous or bron- 
chogenic distribution characteristics, and 
accompanied by other evidence of the parent 
lesion or lesions. 


. Healed calcified cases of chronic hematoge- 


nous dissemination are very rare, the nodular 
lesions when seen will usually vary more in 
size and will not be entirely, or predomi- 
nantly, basal. 

SUMMARY 
Eight cases of mitral stenosis and insuffi- 


ciency with disseminated nodular calcified 
deposits and bone formation in the lungs 


ha 


ve been presented. The association of 


these findings and the gap in our knowledge 


of 


their pathogenesis have been reviewed. 


The essential triad of differential diagnostic 
features has been stressed. 


te 
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MALIGNANT GIANT CELL TUMOR OF THE LUNG* 


By ANGELO M. GNASSI, M.D., and PRESTON PRICE, M.D. 
JERSEY CITY, NEW JERSEY 


Gene lung is a very common site of pri- 
mary epithelial tumors but instances of 
sarcoma are infrequently encountered. The 
following case is reported for its unusual 
histopathological features. 


REPORT OF CASE 
A. W., a white male, aged forty-seven, was 
admitted for the second time on September 26, 


Fic. 1. Patient A. W. Roentgenogram of chest 
taken on October 7, 1939. 


1939. In 1932 there was a brief episode of poly- 
articular pain and swelling. On his first admis- 
sion, August 27, 1935, he complained of pre- 
cordial pain and dyspnea of six months’ dura- 
tion. The roentgenogram of the chest showed 
slight widening of the aortic arch and the lung 
fields were clear. He was discharged on Sep- 
tember 7, 1935, with the diagnosis of hyper- 
tensive and arteriosclerotic heart disease. In 
July, 1939, the patient developed pains in the 
ankles, knees, elbows, wrists and fingers. He was 
treated at home and returned to work three 
weeks later. A few days before admission, he 
noted chills and palpitation. There were no 
respiratory symptoms or loss of weight. 


The patient was acutely ill with a tempera- 
ture of 104.6° F., pulse 100 and respirations 24. 
There was dullness over the right upper lobe 
posteriorly with diminished breath sounds. The 
liver extended two fingerbreadths below the 
costal margin. There were swelling, tenderness, 
and limitation of motion of the ankles, knees, 
elbows and wrists and fingers, and clubbing of 
the fingers was marked. Except for a slight 
leukocytosis, the urine, blood chemistry, and 
blood count were within normal limits. The 
sputum was negative for tubercle bacilli. Roent- 
gen studies revealed a periostitis of the clavicles, 
tibiae, fibulae and bones of the hands. Within 
the right upper lateral lung field was a spherical 
homogeneous density which extended from the 
apex to the third anterior rib (Fig. 1). Bronchos- 
copy demonstrated an intact bronchial mu- 
cosa. A diagnostic pneumothorax resulted in 
some downward displacement of the roentgen 
shadow. A small effusion subsequently formed 
and sterile serosanguineous fluid was aspirated. 
The patient ran an irregular type of fever 
throughout his hospital course. He developed 
cough with scanty expectoration and pain in 
the right chest. In the latter part of November, 
auricular fibrillation and pitting edema of both 
lower extremities appeared. He was given digi- 
talis and diuretics with temporary improve- 
ment. The patient died suddenly on December 
26, 1939. 

Postmortem examination was done three 
hours after death. The right pleural cavity was 
entirely obliterated by diffuse dense fibrous ad- 
hesions. The left pleural cavity contained 2,000 
ce. of clear straw-colored fluid and the pleural 
surfaces were smooth. The ribs and vertebrae 
were intact. The peribronchial lymph nodes 
were of average size and on section were gray 
with mottled black areas. 

The right lung weighed 2,000 grams (Fig. 2). 
The upper and middle lobe fissures were par- 
tially obliterated and the middle lobe near the 
hilum was firmly bound to the adjacent upper 
lobe. The upper lobe was enlarged, firm and 
dark purple with black mottling. The upper and 
lateral surfaces were covered with thick fibrous 
tissue. The middle and lower lobes were small, 


* From the Pathological Laboratory, Medical Center, Jersey City, N. J. 
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hypocrepitant, flabby and had a dark purple 
surface with black mottling. On section, the 
upper lobe was replaced by a large spheroidal 
mass measuring 20 by 15 by 12 cm., which had 
a pearly white appearance with a soft, friable 
and dark red central portion. The periphery 
was limited by a rim of compressed lung, except 
over the posterior lateral aspect of the lobe 
where it was indistinguishable from the cover- 


Fic. 2. Malignant variant of giant cell sarcoma of 
the lung. 


ing fibrous tissue. Near the hilum this mass ex- 
tended into the middle lobe. The cut surface of 
the middle and lower lobes was dark red. The 
left lung weighed 600 grams, and the surfaces 
were smooth and gray with fine black mottling. 
The consistency was hypocrepitant and on sec- 
tion the cut surfaces were deep red and exuded 
an excess amount of frothy, blood-tinged fluid. 
The bronchi of both lungs contained a frothy 
fluid and the mucosae were smooth and pink. 

Microscopically, the parenchyma of the right 
upper lobe is compressed by a poorly circum- 
scribed tumor composed of large fusiform cells 
(Fig. 3) arranged in a syncytium-like manner, 
the protoplasm of one cell blending into that of 
another. The cytoplasm is lightly acidophilic, 
finely granular, and contains occasional large 
clear vacuoles. The nuclei are large, irregularly 
oval and vesicular with prominent nucleoli. 
These cells vary markedly in size and shape 
(Fig. 4), are frequently seen in a state of mitoses 


Malignant Giant Cell Tumor of the Lung 
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and are occasionally seen as large cells with two 
elongated nuclei (Fig. 5). Diffusely scattered 
among these stromal cells are many large giant 
cells (Fig. 6) with abundant acidophilic, finely 


Fic. 3. Syncytium-like arrangement of vacuolated 
sarcoma cells with a multinucleated giant cell. 


Fic. 4. Marked variation in the size and shape of 
cells with a hyperchromatism of the nuclei. 


granular cytoplasm which has short processes 
and contains small vacuoles. The nuclei vary 
from 10 to §0 in number; they are round, vesic- 
ular, and have conspicuous nucleoli. Within 
the tumor are numerous thin-walled blood 
vessels. Within large areas of necrosis these 
vessels contain thrombi. Sections of a tracheo- 
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bronchial lymph node and rib are devoid of 
tumor. 

The additional postmortem findings were 
tubular adenoma of the left kidney, myocardial 
fibrosis and hyperplasia of the bone marrow. 


hic. 5. Elongated giant spindle-shaped cells. 


DISCUSSION AND CONCLUSIONS 


It is difficult to feel certain that such a 
sarcoma, as has been presented, actually 
arose within the lung and was not merely a 
metastasis from an undisclosed minute 
skeletal tumor or direct extension from a 
primary intrathoracic neoplasm. However, 
this patient’s entire osseous system was 
carefully roentgenographed before _ his 
death, and the only pathological change re- 
corded was hypertrophic pulmonary osteo- 
arthopathy. Postmortem examination of 
the mediastinal cavities, ribs, and verte- 
brae did not disclose any possible primary 
source. Furthermore, the tumor, per se, 
was a single mass limited to one lobe and 
separated from the thoracic cage by pleura 
or fibrous connective tissue. 

The unusual feature of this neoplasm is 
its histopathological similarity to malig- 
nant giant cell tumor of bone. In these 
tumors, Stewart, Coley and Farrow! found 
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many giant cells with few nuclei and often 
large nucleoli. Between the giant cells 
were large fusiform, syncytium-like cells 
with rather clear cytoplasm and _ large 
nucleoli. Atypical mitoses were common. 
Evidence of bone or cartilage was not 
found. In their 7 cases occurring in bone, 
no instance of pulmonary metastases was 
noted. Jaffe, Lichtenstein and Portis? men- 
tion 2 instances of malignant transforma- 
tion of giant cell tumor with pulmonary 
metastases, but the one lung lesion de- 
scribed microscopically in the case reports 
did not possess a giant cell structure. 

Jaffe, Lichtenstein and Portis consider 
giant cell tumors of bone to arise from undif- 
ferentiated marrow mesenchyme. It is pos- 


Fic. 6. High power field of a multi- 
nucleated giant cell. 


sible that our giant cell tumor of the lung 
arose from pleural or interstitial pulmonary 
mesenchyme. 
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INTUSSUSCEPTION OF THE STOMACH 


By M. H. POPPEL, M.D., F.A.C.R., and S. T. HERSTONE, M.D. 


NEW YORK, NEW YORK 


Beer case is presented because a thor- 
ough search of the literature revealed 
no adequate illustration depicting direct 
intussusception of the stomach. 

This condition may be defined as the 
invagination or indigitation of a portion of 
the full thickness of the stomach into the 


this condition in a case operated on for 
gastric neoplasm with no roentgen findings. 
In 1926, Eliason, Pendergrass and 
Wright, and since then many others, have 
reported on benign tumorsof thestomach as- 
sociated with prolapse of the gastric mucosa, 
These were not cases of intussusception. 


Fic. 1. Intussusception of stomach during attack of pain. 


portion of the alimentary tract just distal. 
In retrograde or indirect intussusception, 
the lower full thickness segment is drawn 
up into the upper segment. 

In contrast, prolapse of the gastric 
mucosa alone into the duodenum is not 
uncommon. 

In 1913, Wade described the operative 
findings of a case in detail but had little to 
say about the roentgen diagnosis. 

In 1922, Eusterman and Sentry reported 


In 1933, Lénnerblad reported 2 cases of 
intussusception diagnosed roentgenograph- 
ically. 

The etiologic ,basis for simple prolapse is 
usually the presence of a mass, often a be- 
nign polyp, in the pylorus which prolapses 
through the sphincter causing traction on 
a portion of the gastric mucosa. 

Theoretically, it is possible for such a 
mass to cause traction on the full thickness 
of the stomach offering a simple explana- 
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tion for intussusception in the presence of 
a pedunculated mass. There is, however, 
no adequate explanation in the absence of 
a mass except to explain it on the basis of 
some disturbance of the innervation, either 
spastic or paralytic. 

The following case is an example of a 
spontaneous direct intussusception in the 
absence of any mass. 
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4. That the folds of the gastric mucous mem- 
brane were compressed in a horizontal direction 
and were seen within the surrounding concen- 
trically arranged dilated duodenal mucous 
membrane folds. 

5. That the emptying time cf the stomach 
was greatly increased. 

6. That spontaneous reduction occurred, at 
which time the stomach and duodenum were 
normal. 


. Normal stomach and duodenum 
in the interval. 


CASE REPORT 


The patient, a white male, aged seventy-eight, 
was seized with an acute attack of continuous 
epigastric pain accompanied by nausea, vomit- 
ing, and hiccoughing. The epigastric region was 
tender but not rigid. There had been a similar 
two day episode six weeks previously. 

The roentgen examination revealed: 


1. That the distal half of the stomach was 
markedly narrowed, and the duodenum was 
markedly widened as far down as the lower part 
of the second portion. 

2. That the widened duodenum acted as the 
intussuscipiens, the narrowed portion of the 
stomach having telescoped or invaginated into 
the lumen of the widened duodenum. 

3. That the intussusceptum reached the 
distal end of the dilated duodenum. 


Fic. 3. Intussusception in a subsequent attack. 


7. That subsequent roentgen examination 
during a later seizure again visualized the in- 
tussusception. 


114 East 54th St., 
New York, N. Y. 
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MILITARY PHOTOROENTGEN TECHNIQUE EMPLOY- 
ING OPTIMUM KILOVOLT (PEAK) PRINCIPLES* 


By MAJOR ARTHUR W. FUCHS 
Sanitary Corps, Officers Reserve Corps 


8 hen practice of 4 by 5 inch photoroent- 
genography has encountered many dif- 
ficulties during the period of its employ- 
ment by the Armed Forces. The sudden 
and early demand for photoroentgeno- 
grams of the chests of inductees created a 
measure of consternation, for large volumes 
of work were precipitately thrust upon in- 
duction stations without an adequate op- 
portunity to train personnel nor to crystal- 
lize a rational photoroentgenographic pro- 
cedure. As personnel began to become ex- 
perienced, a degree of standardization de- 
veloped with some improvement in results, 
but it was largely only in direct proportion 
to the ingenuity and conscientiousness of 
personnel operating individual photoroent- 
gen units. 

An outstanding fault with photoroentgen 
techniques was the toll exacted in the form 
of damaged roentgen-ray tubes and wasted 
film. Obviously, the diagnostic value of the 
photoroentgenogram is in direct ratio to 
its technical quality; yet, the careless and 
often thoughtless attention given to its ex- 
posure and processing contributed greatly 
toward diagnostic inaccuracies. 

Photoroentgenography is not entirely a 
roentgenographic procedure for although 
the fluorescent image of the chest is caused 
by the action of the roentgen rays, the re- 
cording of the image is distinctly a photo- 
graphic process. The processing procedure 
necessarily must depart in some measure 
from the conventional one employed for 
roentgenograms since the film emulsion is 
primarily a photographic one. Lack of ap- 
preciation of these facts has been the reason 
for most failures to produce satisfactory re- 
sults. 

As evidenced by a survey of many induc- 
tion station laboratories, a fixed standard 


* From the Thomas M, England General and Convalescent Hospital, Atlantic City, New Jersey. 
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of technique was not habitually used. Ex- 
posures were based upon a variable kilo- 
voltage-thickness of part technique and 
the variety of factors employed demon- 
strated lack of a systematized procedure 
which was in keeping with the poor results 
obtained. Considerable latitude in choice 
of factors was widely evidenced which was 
to be expected since no unanimity of opin- 
ion had been evinced that would lead to 
the production of photoroentgenograms of 
uniformly good quality. 

A prevalent fault was the use of kilovolt- 
ages much too low to effect complete pene- 
tration of the chests of the average and 
large subjects; this resulted in loss of de- 
tail, particularly in the peripheral portions 
of the chest. In an attempt to produce a 
satisfactory image under these circum- 
stances, higher and higher milliampere- 
second values were employed coincident 
with excessive tube damage, without ob- 
taining satisfactory results. Also, it was 
impossible to secure an image of satisfac- 
tory density when film development varied 
greatly and little or no control over the 
temperature was exercised. The proper 
type and quality of roentgen film developer 
employed was seldom considered. For ex- 
ample, the use of inadequate kilovoltage 
often necessitated the limiting of photo- 
roentgenographic examination to those 
chests measuring less than 24-25 cm.; 
larger chests required roentgenographic 
examination on 14 by 17 inch roentgen 
film. Obviously, a limitation of this kind 
incurred the necessity for two examining 
procedures instead of one, as was originally 
intended. 

Realizing the shortcomings of the tech- 
nical factors normally employed in chest 
photoroentgenography, especially the kilo- 
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voltage, some personnel began to employ 
higher kilovoltages with some measure of 
success, although the time of development 
of the roentgenogram was still foo short to 
permit a proper image density to appear on 
the film. A disadvantage recognized, but 
tolerated, was the presence of abundant 
secondary radiation fog on the photo- 
roentgenogram. This was corrected to some 
extent in some laboratories by the use of a 
grid, although the kilovoltages applied 
when employing this device were still not 
sufficiently high to produce a satisfactory 
image. On the other hand, applied milli- 
ampere-second values often were increased 
to compensate unwittingly for lack of full 
development. The development times were 
still too short to permit adequate densities 
to be built up. The high milliampere-second 
values seemed necessary to compensate for 
the loss in density; yet the kilovoltages 
employed were too low to produce a satis- 
factory image because of incomplete pene- 
tration of the chest. All these factors ne- 
cessitated adjustment if results were to be 
diagnostically acceptable. The foregoing 
was the status of photoroentgenography 
when it was decided to apply the optimum 
kilovoltage technique theory in an effort 
to obtain more desirable results. 

In the summer and fall of 1943, with the 
able technical assistance of Captain Philip 
McMahan, SnC, and the Technical Staff 
of the Armed Forces Induction Station, 
Baltimore, Maryland, experimental ex- 
posure data were secured which was based 
on the optimum kilovoltage theory of tech- 
nique. The experimental techniques devel- 
oped were used by selected photoroentgen 
laboratories in order to procure representa- 
tive photoroentgenograms as made with 
varying degrees of technical aptitude. 
Based on the results obtained, a standard- 
ized technique was evolved that was sim- 
ple to apply, reduced potential tube damage 
to a minimum and provided photoroent- 
genograms of limited variability as regards 
image densities. It was not deemed wise to 
effect total density uniformity in compar- 
able areas, for the small differences in den- 
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sity, caused by variations in tissue radio- 
pacity, have pathological, physiological or 
anatomical significance and are, therefore, 
of diagnostic value. 

Based on this preliminary work, a stand- 
ardized exposure technique and processing 
procedure were employed in making an 
experimental survey of a representative 
group of inductees passing through an in- 
duction station. The quality of the photo- 
roentgenograms secured in 1,111 cases was 
in keeping with the prior excellent experi- 
mental results obtained. 

EXPOSURE TECHNIQUE 

Briefly, the optimum kilovoltage theory 
of technique! is based on the premise that 
for every roentgenographic projection,when 
employing a standard mechanical and 
electrical setup, there is an optimum kilo- 
voltage that will fully penetrate a given 
part with the production of a minimum of 
secondary radiation fog. Its use depends 
upon the classification of all body parts 
into three groups for purposes of facilitat- 
ing the use of time factors in convenient 
multiples; and, a standardized processing 
procedure. For its application to photo- 
roentgenography, a stationary grid is nec- 
essary. 

Apparatus. A generator capable of de- 
livering 100 kv. (peak) at 200 ma. should 
be employed for this technique. A station- 
ary anode roentgen tube with a focal spot 
of 5.2 is used, although a rotating 
anode tube may be used :f desired. 
blower attached to the tube is advisable 
although it is not entirely necessary for the 
heat generated by the sequence of exposures 
recommended is well within the safe heat 
capacity of most tubes. 

A synchronous timer capable of provid- 
ing exposures in tenths of seconds is neces- 
sary. Timers should be checked at frequent 
intervals for accuracy by spinning top 
tests to insure uniformity of exposure. 


Some photoroentgen laboratories are 
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Optimum kilovoltage technique in military 
Am. J. Roenrcenor. & Rav. THerary, 1943, 


50, 358-365. 
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equipped with apparatus possessing a ca- 
pacity of 85 kv. (peak) at 200 ma. Such 
generators may be satisfactorily altered 
by the manufacturer to deliver 150 ma. at 
100 kv. (peak) by the addition of an auxil- 
lary piece of equipment. 

Milliamperage. \t is unwise to operate 
present army photoroentgen apparatus at 
its capacity of 200 ma. for roentgen tube 
damage when employing stationary anode 
tubes is excessive under such circumstanc- 
es. Operation at capacity or greater results 
in destroyed tubes after as low as 2,000 ex- 
posures and as high as 25,000 exposures. 
This life span is not considered unusual 
when using 200 ma. It was found, however, 
that when 150 ma. was employed, an im- 
mediate economy in tubes resulted; their 
life was extended in many instances to over 
110,000 exposures. For this reason, a milli- 
amperage of 150 was established as an in- 
variable standard. 

Damage to tubes is largely caused by 
milliamperage and not kilovoltage. Dam- 
age is related to the heat developed per unit 
area of focal spot and the rate at which it is 
applied. This must be common knowledge, 
yet the objective has been to use high milli- 
amperages and lower and lower kilovolt- 
ages. Most damage to tubes is caused by 
overloaded focal spots wherein melting and 
cracking of the bombarded area results; a 
single overcapacity exposure is sufficient 
to irreparably damage a tube. Such damage 
cannot be attributed per se to general 
overheating or thermal overload because 
the G aantity of copper in the anode of most 
tubes usually is adequate to dissipate the 
heat generated under normal working con- 
ditions. The increase in roentgenographic 
efficiency produced by the use of increased 
kilovoltage is obtained with a proportion- 
ately smaller amount of heat because of the 
use of a lower milliamperage. When the 
tube is operated below its rated capacity, 
damage to the focal spot is relatively nil 
even though high kilovoltage is employed. 

Kilo: voltage. The use of 100 kilovolts as a 
constant in chest photoroentgenography 
may seem radical at first glance. However, 
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certain desirable overall characteristics of 
the photoroentgen image must be consid- 
ered. A maximum of image detail is pro- 
cured only when the chest is fully pene- 
trated. Since the penetration is controlled 
by the kilovoltage, 100 kv. (peak) was 
selected to penetrate any human chest. 
Obviously, such high kilovoltage will pro- 
duce an abundance of secondary radiation. 
This is controlled or largely eliminated by 
the use of the stationary grid. Because of 
the reduction in the size of the image to one 
accommodated by the 4 by ¢ inch film, grid 
lines are not normally visible. 

The high kilovoltage provides Jong scale 
contrast so that all detail is visible yet the 
density is never excessive; the detail is 
visualized by means of a great number of 
small differences in density. This kilovolt- 
age also provides such extreme exposure 
latitude that overexposure is impossible 
within the exposure limits cited in the 
technique chart to follow. The latitude also 
provides transparent images irrespective of 
the chest thickness; no areas of over- or 
under-exposure on the same image are visi- 
ble. Silver is deposited in the greater por- 
tion of the chest image. 

Secondary Radiation Fog. \t was demon- 
strated by Sir Gabriel Stokes in 1852 that 
radiation striking substances capable of 
fluorescence caused visible light to be pro- 
duced of a longer wavelength than the in- 
citing radiation. For example, ultraviolet 
radiation, which is not visible, striking wil- 
limite crystals will cause this substance to 
emit a yellow-green fluorescent light. Since 
this light is within the visible spectrum, its 
wavelength is obviously longer than that of 
the invisible, shorter wavelength ultra- 
violet radiation. 

A comparable phenomenon also occurs 
when short wavelength r-radiation strikes 
an object such as human tissue. The tissue 
will emit secondary r-radiation with a 
longer wavelength than the inciting roent- 
gen rays. Since the kilovoltage applied to 
the roentgen tube determines in large meas- 
ure the wavelength of the emitted primary 
beam, the relative amount of secondary 
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radiation reaching a film may be roughly 
forecast. 

The influence of kilovoltage upon pro- 
duction of secondary radiation fog on the 
roentgenogram is not generally understood. 
Roentgenograms made with low kilovoltage 
are usually recognized because of the rela- 
tive absence of secondary radiation fog and 
by the short scale of its contrast. The pri- 
mary beam of long wavelength roentgen 
rays produced with low kilovoltage incites 
secondary radiation within the part they 
penetrate. Since the wavelength of this ra- 
diation is longer than that of the primary 
beam, most of these rays are absorbed by 
the tissues and few ever reach the film 
emulsion. 

The shorter wavelength secondary radi- 
ation produced by the higher kilovoltages 
have appreciably more penetrating power 
and are not all absorbed by the tissues 
which generate them. Many reach the film 
and if the kilovoltage is sufficiently great, 
then the roentgenogram shows unmistak- 
able evidence of secondary radiation fog. 
This may be illustrated by making roent- 
genograms of the pelvis with and without a 
grid. The fog in the latter roentgenogram 
may be easily seen when compared with the 
former. 

Agents that produce supplemental de- 
posits of silver on the film, such as sec- 
ondary radiation, affect the overall image 
density. Secondary radiation fog is roent- 
genographically unwelcome and unwanted; 
it must be eliminated or reduced to a mini- 
mum by every known means such as is pro- 
vided by the use of grids, cones, etc. Sec- 
ondary radiation is unfocussed, aberrant 
and is rampant from every direction. Be- 
cause of its unfocussed nature and its wide 
source, it produces a density which is sup- 
plemental to that produced by the primary 
beam. The quantity of secondary radiation 
is dependent upon the applied wavelength 
of the roentgen rays which is governed by 
the kilovoltage used. 

The exposure effect of secondary radia- 
tion should not be considered when formu- 
lating exposures for the primary beam. This 
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mistake is commonly made by technicians 
when kilovoltages instead of milliampere- 
seconds are changed with a view toward 
controlling or adjusting roentgenographic 
density. But, decreasing or increasing the 
kilovoltage does have a noticeable effect 
upon the amount of secondary radiation 
fog generated. 

Secondary radiation fog may be likened 
to an observer viewing an object through a 
window pane. If the pane is dirty, the ob- 
ject seems indistinct. However, if the pane 
is cleaned, the object becomes clearly and 
distinctly visualized. Cleaning the pane is 
analogous to the use of devices such as 
cones and grids that tend to eliminate or 
reduce the amount of secondary radiation 
reaching the film and thereby clearing the 
roentgenogram of objectionable secondary 
radiation fog. 

Tube Position. The long axis of the roent- 
gen tube should be vertical in photoroent- 
genography and the cathode end of the 
tube should be uppermost. This makes it 
possible to take advantage of the “heel 
effect” of the anode in balancing roentgeno- 
graphic densities. In this position, the 
greatest quantity of roentgen rays is di- 
rected toward the upper thorax where the 
greatest tissue density usually exists. Also, 
better dissipation of heat from the tube is 
effected for the oil heated by the anode 
rises, causing more efficient circulation. 

The vertically placed tube must be cen- 
tered properly for the relatively short 
standardized anode-screen distance of 36 
inches may cause cutoff of the image when 
stereoscopic exposures are made. The tube 
should be centered, then the tube moved to 
the No. I stereoscopic position; after the 
first exposure is made, the tube is shifted 
to the No. 2 stereoscopic position. The No. 
1 stereo-shift tube position should not be 
employed for centering. Furthermore, a 
total stereo-shift of 3 inches is adequate. 

Exposure. All adult chests are classified in 
three groups—first, second, and third. The 
first group requires 0.2 sec. exposure; the 
second, 0.3 sec. exposure; and, the third, 
0.4 sec. exposure. A fourth group requires 
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14 by 17 inch roentgenography. Since the 
percentage of these cases is very small, 
there is no reason to cause possible over- 
heating of the focal spot in an attempt to 
make photoroentgenograms employing an 
exposure greater than 0.4 sec. 

Rate of Operation. The rate of operation 


TABLE I 


PHOTOROENTGEN TECHNIQUE OF CHEST 


PROJECTION POSTEROANTERIOR 


PREPARATION OF PATIENT 
ton or paper Cape. 


LOCALIZATION POINT 


POSTURE 


RESPIRATION 


pulmonary aeration. 


TUBE ALIGNMENT 


present. 


PROJECTION CENTRAL RAY 


STEREOROENTGENOGRAPHY Stereo. No. 1: 13” 


PHOTOROENTGENOGRAPHIC FACTORS 


CONSTANT FACTORS 


Kv. (peak) 100 
Ma. 150 
Distance 36" 


Stationary grid 


should be one stereoscopic pair per minute. 
This rate may appear to be slow, but if the 
patient is properly posed, and instructed 
as to respiration, the amount of time al- 
lotted will not be found too great in many 
instances. There is sometimes a tendency 
among personnel, as a matter of competi- 
tion, to see how many cases can be handled 
in a given time. This leads to careless pos- 
ing of the patient and does not permit tem- 
porary cessation of respiration. 

Operation should take place for 50 min- 
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on an eight hour day, 400 cases can easily 


Remove clothing and radiopaque material from area; if female, drape with cot- 


Point over 6th thoracic vertebra placed opposite center of camera front. 


Patient erect; toes placed on line 6” anterior to face of camera; anterior aspect 
of thorax against front of camera so that 6th thoracic vertebra is opposite cen- 
ter of front of camera; chin extended and rests on chin-rest; hands on hips 
with thumbs directed anteriorly until shoulders touch face of camera. Median 
plane is coincident with long center axis of camera face. 


Respiration suspended on fu// inspiration. If respiration is not carefully con- 
trolled, underexposure or blurring of image is apt to occur or there is insufficient 


Long axis of tube is coincident with median plane (vertical). Cathode portion 
of roentgen-ray beam directed cephalad when pectoral girdle is well developed; 
caudad, when overdevelopment of the lower thorax or pendulous breasts are 


Central ray projected in median plane perpendicularly to center of camera face 
through 6th thoracic vertebra. 


shift, cephalad from centering point; stereo. No. 2: 13" 
shift, caudad from centering point. 
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utes with 10 minutes rest per hour. Based 


be examined. The objective should be to 
maintain a steady rate of patient flow 
which helps to minimize personnel fatigue, 
assures superior technical results, and 
avoids excessive heating of the tube. 


VARIABLE FACTORS 


Thickness Time 

17-24 cm. ©.2 sec. 

25-27 cm. ©.3 sec. 

28-32 cm 0.4 sec. 

Use 14” X17” roentgenography 


Positioning. Positioning of the chest be- 
fore the photoroentgen camera is important 
so that comparable anatomical areas are 
projected on the film. Rotation of the pa- 
tients trunk should be avoided. Respira- 
tion should be carefully controlled. Be sure 
you do not “rattle” the patient when giving 
him instructions. Details of posing, etc., 
are contained in Table 1. 


ANALYSIS OF TECHNIQUE 


For the convenience of photoroentgen 
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exposures, all chests are divided into three 
primary groups, since all technical factors 
except time are constant. The first group 
includes those chests measuring 17-24 cm.; 
the second comprises the 25-27 cm. group; 
and the third, 28-32 cm. In some cases a 
fourth group would consist of chests 33 cm. 
and greater in thickness which should re- 
quire 14 by 17 inch roentgenography in 
the interest of tube conservation. 
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chests which were photoroentgenographed 
is charted in Table 11. 

Note that in Table 11 the first group is 
the largest and 0.2 sec. stereoscopic ex- 
posures were employed for 67.3 per cent of 
the cases; in the second group, 0.3 sec. ex- 
posures were employed for approximately 
30.5 per cent of the cases, and in the third 
group, only 2.2 per cent required 0.4 sec. 
exposures. As a precautionary measure, a 


Il 
Thick Posteranterior | |= Number Percentage Group 
Gs ness Thickness Chests of Each | Percentage of Exposure 
cm. Examined Thickness Total 
18 2 0.2 
19 11 1.0 
20 20 1.8 
Kirst 21 88 7.9 67.3 ©.2 sec. 
22 | 177 15.9 
23 | 227 20.4 
24 223 20.1 
2 16g 15.2 
Second 26 118 10.6 30.5 ©.3 sec. 
2 §2 4-7 
| 28 | 20 1.8 | 
29 3 0.3 | 
Third 30 o 0.0 2.2 0.4 sec 
31 I | 
lotal 100.0 100.0 


An analysis of each of the first three 
groups in an experimental survey of 1,111 
cases showed that all images were trans- 
parent and the densities within the areas of 
the great vessels and heart were cqmpara- 
ble. The lateral borders of the bony thorax 
were, in most instances, clearly defined due 
to the complete penetration of the chest 
and the Jong scale of contrast provided by 
the high kilovoltage. All photoroentgeno- 
grams were examined by roentgenologists 
and were declared to be diagnostic. 

A typical sampling of the results to be 
obtained employing this technique may be 
cited as an example. No photoroentgeno- 
gram was discarded because of technical 
fault. The statistical analysis of 1,111 


three minute interval was permitted to 
elapse between each pair of 0.4 sec. stereo- 
scopic exposures. 

One exception to the above standardized 
technique should be made. Certain chests 
in the first and second groups were found 
to be wide and the posteroanterior thick- 
ness from a roentgen-ray absorption stand- 
point was greater than the group in which 
they were placed according to actual meas- 
urement. Photoroentgenographic images of 
wide chests are often cut off at the edges 
of films. These chests are usually shallow in 
posteroanterior thickness, the average pro- 
portionate relationship between flesh, bone 
and air-bearing tissue is upset and less air- 
bearing tissue is present. This condition re- , 
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sults in slight peripheral underexposure of 
the film if the normal exposure is given. 
Wide chests, therefore, require an addi- 
tional 0.1 sec. exposure plus the exposure 
time assigned to the group. It was also 
found that any photoroentgenogram which 
showed insufficient density in the first and 
second groups, although perfectly diag- 
nostic, could be given a more desirable 
density on a retake by repeating the ex- 
posure plus o.1 sec. Arbitrarily, the tech- 
nician should increase the exposure in all 


Taste III 
TECHNICAL FACTORS FOR I4 BY 17 INCH CHEST ROENTGENOGRAPHY 
Optimum kv. (peak)... ... 80 medium speed 
Development... .. .3 min. at 68° F. in Kodalk developer 
Patient Thickness M Time | Ma- M Time Ma- Ma. | Time Ma- 
Class Range,cm. sec. | sec. sec. sec. sec sec. 
50 1/15 33 75 1/20 | 3.75 
Small 19 30 1/10 3 100 1/30 34 150 1/40 k Py 
Average 20-27 30 2/10 6 100 1/15 63 150 1/20 7.5 
lL arge 28 30 4/10 | 12 1co 2/15 133 150 1/10 


cases of wide chests. In any case where the 
exposure yields a photoroentgenogram of 
slightly less than desirable density, the ex- 
posure should be increased by 0.1 sec. 
Maximum exposure in any case should 
never exceed 0.4 sec. in the interest of 
tube conservation. 

The fourth group comprises chests 33 
cm. and greater in thickness and should 
require the use of 14 by 17 inch roentgen- 
ography. The percentage of such cases is 
considerably less than 1 per cent and pho- 
toroentgenography is not justified from 
the standpoint of tube conservation. Photo- 
roentgenography can be employed if found 
necessary, simply by increasing the time of 
exposure in excess of 0.4 sec., although it is 
not recommended with the tubes now avail- 
able. 

Anteroposterior Views. The relatively 
short anode-screen distance of 36 inches 
may at times cause the image of structures 
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in the posterior portion of the thorax to be 
somewhat diffused in the posteroanterior 
view because of the long part-screen dis- 
tance. In such cases, a stereoscopic antero- 
posterior view is of value. These views may 
be made simply by employing the same ex- 
posure factors used for the posteroanterior 
view plus 0.1 sec. exposure added to the 
basic time applied in the thickness group to 
which the case belongs. In other words, if 
a posteroanterior view of a 23 cm. chest is 
made employing 0.2 sec. exposure, the 


anteroposterior view of the same chest 
would require 0.3 sec. exposure. 

14 by 17 inch Roentgenography. When 
14 by 17 inch roentgenography is required, 
the following technical factors based on 
the optimum kilovoltage technique should 
be employed. Since the conditions of 
roentgenography of the chest are quite dif- 
ferent from those of photoroentgenography, 
the thickness groups and kilovoltage em- 
ployed must be changed as well as the time 
of film development. The posture assumed 
by the patient and arrangement of appara- 
tus is approximately as described in the 
technique summary for posteroanterior 
photoroentgenography. The following tech- 
nical factors (Table 111) will provide images 
of consistently comparable densities. Ex- 
posure times are such that either synchro- 
nous or impulse timers may be employed; a 
selection of milliamperages will permit the 
employment of various types of apparatus. 
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PROCESSING PROCEDURE 

Photoroentgenography entails the use of 
expensive apparatus. Irrespective of the 
care with which exposure factors are chosen 
or the patient posed and respiration con- 
trolled, the diagnostic quality of the photo- 
roentgenogram secured is dependent upon 
the manner in which it is processed. 

It must be realized that photoroentgeno- 
grams do not serve a transient purpose. 
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the image-density, there must be an ade- 
quate concentration of silver to obtain a 
substantial image of the whole chest. It is 
therefore necessary to develop the film in 
conformity with a standardized procedure 
in order to obtain the maximum density 
with freedom from fog. Unless the tech- 
nician realizes these facts, there is no point 
in making the exposure for the results will 
not be worth the effort involved. 


IV 


Time of 
_xhaus- 
I ha Development 
tion 
Jor; 
I eriod 68 } 6 gal 
\ 8 min 637 
B g min 292 
C 10 min. 214 


One 14” X17” film is equivalent in area to six 4” X10” films. 


They constitute records which are of ex- 
treme value to the Government or other 
agency, not only at the time they are made, 
but alsc years hence. It is urged that a 
standardized processing procedure be em- 
ployed so that the basic objectives of pho- 
toroentgenography may be served now, as 
well as in the future. 

Kilm (4 by 10 inch) employed for photo- 
roentgenography is single coated, and the 
emulsion is most sensitive to the blue- 
violet light emitted by the fluoroscopic 
screen mounted in the photoroentgen cam- 
era. The photographic characteristics of 
the film are such that longer development 
must be employed than that normally given 
to roentgen film if a satisfactory image is 
to be secured. 

The purpose of exposure is to sensitize 
the emulsion so that upon development the 
silver bromide will be capable of change to 
black metallic silver. The longer the period 
of development—up to a certain point— 
the more silver is deposited. Since the black 
metallic silver constitutes what is known as 


Number of Films (4” X10") Developed in Tanks of 


Varying Capacity 


10 gal. 1§ gal. 20 gal. 

1125 1767 2468 
518 | Bag 


A standardized time-temperature method 
of development must be employed if the 
photoroentgenograms are to possess uni- 
form quality. Variation in time of develop- 
ment produces variations in image-density 
which influence the customary diagnostic 
appearance of the photoroentgenograms. 
When the processing procedure is essen- 
tially a constant and the exposure tech- 
nique is standardized, variations in density 
may then be attributed to anatomical or 
pathological peculiarities of tissue. 

Development. Photoroentgen film requires 
eight minutes’ development at a tempera- 
ture of 68° F. in fresh Kodalk x-ray de- 
veloper. To insure complete development of 
the film to a standard density, the rate of 
exhaustion of the developer must be noted. 
By recording the number of films passed 
through the solution, compensation for the 
decrease in developer action must be made 
by changing the development time. 

The time of development and the num- 
ber of 4 by 10 inch films to be processed 
for given periods of exhaustion in given 
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quantities of solution are listed in Table tv. 
At the end of the “C”’ period, the developer 
is to be discarded and new solution placed 
in the tank. The fixing bath is also to be 
changed at the same time. 

When the temperature of the solution 
changes, the development time must also 
change in order to maintain a standard 
density. The following time-temperature 
table should be employed to effect the 
proper change (Table v): 


TaBLe V 
Exhaustion Period 
Minutes 
Temperature!) 
64° 103 12 
66° 8} 93 11 
68° F 8 9 10 
70° 72 83 9 
72° F. 64 | 


Fixation. The purposes of the fixation of 
the photoroentgenograms are (1) to remove 
the unexposed silver bromide crystals from 
the film, thereby clearing it, and (2), to 
thoroughly harden the emulsion to facili- 
tate drying. 

Hardening of the film is dependent upon 
the use of a reasonably active fixing bath. 
If exhausted fixing baths are used, harden- 
ing of the film is diminished or entirely 
eliminated and the emulsion will remain 
swollen with solution. Melting of the emul- 
sion may occur in the wash water or a pro- 
longed drying time results. 

To insure procurement of well hardened 
and shrunken emulsions, the quantity of 
fixing bath should be equal to 14 times, or 
twice that of the developer. And, each time 
the developer is changed, the fixing bath 
should be changed. This procedure will 
make possible fast drying of films and elim- 
inate many other troubles that are encoun- 
tered with hot weather film processing. 
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Drying. Adequate film drying facilities 
are usually available in most laboratories, 
but film drying frequently is a problem 
that is still not given sufficient considera- 
tion. If the films are placed in the dryer 
with swollen emulsions, they will not dry 
rapidly, particularly when the atmospheric 
humidity of the room is high. Delayed dry- 
ing is often attributable to recirculation of 
moisture laden air in the darkroom, the 
relative humidity being higher than that 
of the outside atmosphere. When emulsions 
are adequately hardened, the drying rate is 
fairly rapid; whereas if the humidity is. 
high, the drying rate is unduly prolonged. 
Elimination of moisture laden air may be 
obtained by venting all film dryers to the 
outside. 

When exposed films are placed in devel- 
oping hangers, they should not be stacked 
directly under the safelight unless they are 
shielded. Exposed films are always more 
sensitive to exposure to the light from safe- 
lights than are unexposed films. 


CONCLUSIONS 


It has been proved that the photoroent- 
gen technique as described has been found, 
in the many laboratories employing it, to 
be economical in time, use of materials and 
apparatus, and strain on the part of operat- 
ing personnel. Its simplicity of operation 
and the high quality of results has served 
to promote greater diagnostic accuracy. 

Where large numbers of individuals are 
to be surveyed, total reliance upon the 
judgment of operating personnel for ex- 
posure estimation is open to considerable 
error. The use of preformulated or stand- 
ardized factors, as described in this paper, 
will assure a greater percentage of success- 
ful results than any other method now 
being used. 

It will aid the technician to remember 
that in the optimum kilovoltage technique, 
the kilovoltage applied regulates the scale 
of contrast, production of secondary radia- 
tion and subject penetration; the milliam- 
pere-seconds control image-density. 
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The experienced technician soon learns 
to evaluate the patient quickly, mentally 
placing him in the required exposure group 
without the necessity for measurement. 
Small errors in estimating thickness have 
no significance for the kilovoltage em- 
ployed will always penetrate the chest. The 
exposure determines the image-density. 

The Morgan automatic exposure timer, 
employed with the optimum kilovoltage 
technique described, has made possible al- 
most total uniformity in the film-densities 
obtained. This timer tends, however, to 
produce approximately the same image- 
density on each film. If the roentgenologist 
is willing to waive the small differences in 
density that have diagnostic significance 


Arthur W. Fuchs 


JUNE, 1945 


from an anatomical, physiological, or path- 
ological standpoint, then this timer will 
operate to produce density uniformity. The 
timer obviates measuring the patient. 

If one were to prognosticate the future of 
photoroentgenography, developments will 
undoubtedly proceed along the lines of im- 
provement in apparatus. Automatic cam- 
eras employing roll film, perhaps 23 inches 
or7omm. in width, and automatic processing 
will do much to solve present day difficul- 
ties. The increase in speed of lens and fluor- 
escent screen seems to be the necessity at 
the moment. The greater speed of lens and 
screen will make possible the use of smaller 
focal spot tubes and greater anode-screen 
distances. 


— 
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ROENTGEN THERAPY FOR ACUTE ENCEPHALITIS* 


Ry U. V. 


PORTMANN, M.D., 


and ROGER LOUGH, M.D. 


Cleveland Clinic 
CLEVELAND, OHIO 


ROM. 1937 to 1942, 49 patients with 

acute encephalitis were treated with 
roentgen rays at the Cleveland Clinic; 29 
patients recovered, 15 improved, 1 died, 
and 4 patients had no follow-up. The re- 
sults were sufficiently encouraging to merit 
evaluation of the effectiveness of roentgen 
therapy as a method of treatment. 

Specific viruses were recognized as causal 
agents in certain types of encephalitis after 
investigations of a peculiar infectious dis- 
ease of the central nervous system which 
was epidemic in Rumania and France in the 
winter and spring of 1916-1917. A series of 
these cases was reported by von Econ- 
omo,® and the disease was given the de- 
scriptive name “encephalitis lethargica.” 
A somewhat similar epidemic appeared in 
the summer in Australia and was called 
“Australian X.”’ Seven years later a severe 
epidemic of encephalitis occurred during 
the summer in Japan. Kaneko and Aoki,! 
investigating the epidemic, called attention 
to differences between winter and summer 
types of encephalitis, not only in seasonal 
incidence but also in certain clinical char- 
acteristics, and suggested that the winter 
form be called “Type A” and the summer 
form “Type B.”’ 

In the United States the first epidemic 
recognized as a specific virus type of en- 
cephalitis, the Japanese Type B, occurred 
in Paris, Illinois in the summer of 1933. A 
vear later it appeared in St. Louis and else- 
where in the midwest. In 1938 encephalitis 
occurred epidemically east of the Appalach- 
ian Mountains and was especially severe 
in Massachusetts. This eastern type dif- 
fered somewhat from the western in inci- 
dence, symptomatology, and mortality. 

Both eastern and western types of en- 
cephalomyelitis have been recognized 1 
animals and have been called “equine 


encephalitis” in horses and “louping ill” 
in sheep. Persons caring for animals with 
these diseases have contracted encephalitis. 

In addition, encephalitis may be a sequel 
to measles, mumps, whooping cough, influ- 
enza, and vaccination against smallpox, 
with no definite seasonal incidence. Enceph- 
alitis or encephalomyelitis may also re- 
sult from bacterial infections, syphilis, or 
poisoning from chemicals. 

The different types of encephalitis vary 
considerably in mortality and morbidity. 
The mortality averaged approximately 30 
per cent in several epidemics of the winter 
type, encephalitis lethargica, and 25 per 
cent of the survivors eventually developed 
parkinsonism. In the summer type, Type 
B or the St. Louis type, the mortality 
averaged about 20 per cent. Parkinsonism 
is not a sequel to this type. In the eastern 
or equine types the mortality has been as 
high as 60 per cent, and in a majority of 
survivors the central nervous system is se- 
verely damaged. Information is meager 
concerning the mortality and morbidity of 
encephalitis following other infectious dis- 
eases, but probably the mortality rate is 
relatively low. 

The pathologic features of virus enceph- 
alitis vary according to the type, dura- 
tion, and intensity of the disease. Each 
type is said to have characteristic patho- 
logic features, but certain changes are 
common to all. Virus encephalitis is a non- 
purulent inflammation of the brain and its 
coverings. In the acute stages there are 
varying degrees of hyperemia, hemorrhagic 
reactions, cellular infiltration, especially of 
lymphocytes, and proliferation of glia cells. 
In later stages various degenerative changes 
develop in blood vessels, nerve tissue, and 
meninges. These changes occur in scattered 
areas in the brain and its coverings and 
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according to their location and extent cause 
a diversity of symptoms and signs. For this 
reason no symptom or sign is pathogno- 
monic of any type of encephalitis. 

Diseases of the central nervous system 
which clinically resemble encephalitis and 
must be considered in the differential diag- 
nosis are lymphocytic choriomeningitis, 
early disseminated encephalomyelitis, acute 
multiple sclerosis, spontaneous subarach- 
noid hemorrhage, subdural hematoma, 
brain tumor or abscess, atypical types of 
meningitis, and poliomyelitis. 

A great many drugs have been employed 
in the treatment of acute and chronic 
encephalitis and encephalomyelitis without 
significant success. Very few reports about 
the value of roentgen therapy have been 
made. Nuvoli™ in 1929 reported 18 cases 
treated in acute stages with good results in 
11 observed for five years. He used rather 
high dosages, converging the irradiation 
through five 4 by 4 cm. fields to the mesen- 
cephalon. Apparently reactions were severe. 
In the same year von Wieser'® reported 
benefits in 4 cases of acute encephalitis. In 
1930 Trautmann and Pansdorf reported 
no significant improvement from roentgen 
therapy for chronic encephalitis (Parkin- 
son’s disease). Also in 1930 Revello and 
Vallebona™ discussed the difficulty of inter- 
preting the results of roentgen therapy for 
acute encephalitis because spontaneous 
recovery occurs in many untreated cases. 
They were probably the first to produce 
bacterial encephalitis in rabbits by intra- 
cranial inoculations with the tubercle bacil- 
lus and Staphylococcus albus. They noted 
that heavy irradiation to the heads of the 
animals immediately reduced the inflam- 
matory reactions caused by the inocula- 
tions but increased hemorrhagic reactions. 
They concluded that patients with en- 
cephalitis should be treated cautiously be- 
cause of the possibility of hemorrhagic re- 
action; however, this condition in their 
animals may have been the result of in- 
flammation caused by the infection. 

In 1931 Kohlmann’ reported good results 
from roentgen therapy in poliomyelitis and 
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encephalitis. In 1932 Krause® reported 48 
cases of acute and chronic encephalitis in 
which medical treatment was tried in some 
and roentgen therapy was given in others 
because (1) medical treatment had not 
been beneficial, and (2) the principal histo- 
logic change associated with acute enceph- 
alitis is radiosensitive round cell infiltra- 
tion, the irritation of which produces young 
glia cells, which are also radiosensitive. 
Thirteen patients given light doses of roent- 
gen therapy to the head at intervals of three 
or four days had symptomatic relief. Also in 
1932 Lange and Schneider" reported that 
cases of chronic encephalitis were not bene- 
fited by roentgen therapy. They mentioned 
that Margolin as well as Engert and Hoff 
had attributed slight improvements to 
psychic effects in some cases of chronic en- 
cephalitis. 

In 1934 Kiss and Szirmak’ reported 8 
cases of postencephalitic parkinsonism 
given moderate irradiation to the spinal 
sympathetic ganglia; 6 patients were so im- 
proved that they were able to return to 
work. Also in 1934 Goldberg, Baker and 
Hurff® described the essential lesions of 
encephalitis lethargica as a perivascular 
mantling of round cells, symptoms being 
caused primarily by pressure or circulatory 
disturbances. They concluded that rapid 
absorption of lymphocytes after irradiation 
relieved pressure and was responsible for 
the immediate alleviation of symptoms in 3 
cases. They suggested that roentgen ther- 
apy might be beneficial for poliomyelitis 
and Landry’s paralysis since the lesions of 
these diseases were similar to those of en- 
cephalitis. 

In 1935 Goldberg, Brodie and Stanley® 
reported on experiments with the St. Louis 
strain of virus. From experiments with 
mice inoculated intranasally and then given 
irradiation, they concluded that roentgen 
therapy may either prevent or cure en- 
cephalitis. A report was made that year by 
Tachibana and Hasuo” on the results of 
roentgen therapy in Type B epidemic en- 
cephalitis; 5 of 11 patients reacted favor- 
ably. In writing about roentgen therapy for 
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diseases of the nervous system in 1936, 
Marburg and Sgalitzer" mentioned benefits 
in the treatment of encephalitis. 

In reporting a series of animal experi- 
ments in 1937, Moore and Kersten” con- 
cluded that the St. Louis type of enceph- 
alitis virus “is inactivated by means of 
x-rays.” Goldberg‘ published another ar- 
ticle about benefits of roentgen therapy for 
encephalitis on the basis of experimental 
observations made previously. Also in 1937 
Tucker'® reported good results from the 
treatment of encephalitis by roentgen 
therapy and typhoid shock therapy. The 
cases he presented are included in this re- 
port. In 1937 vor der Briick? advocated 
roentgen therapy of the brain stem for 
chronic encephalitis, but his results were 
not convincing. 

Rubenfeld and Wolf” in 1939 reported 
7 cases of chronic encephalitis not benefited 
by roentgen therapy and 2 cases of acute 
encephalitis which were improved. 

Of the 70 cases diagnosed encephalitis at 
the Cleveland Clinic between 1937 and 
1940, 21 cases were subsequently proved to 
be diagnosed incorrectly. In the remaining 
49 cases of acute encephalitis the results of 
roentgen therapy seemed worthy of investi- 
gation. 

Examination and laboratory studies in- 
cluded clinical and neurologic examina- 
tions, routine urinalysis, blood counts, 
serologic tests, and special studies of the 
cerebrospinal fluid. The spinal fluid pres- 
sure and the total protein, globulin, and 
cell counts were increased in about one- 


half the cases; in the remaining cases the | 


diagnosis was based upon clinical and neu- 
rologic examinations. Normal spinal fluid 
findings do not necessarily refute a diag- 
nosis of encephalitis. At one time or in any 
one case the spinal fluid may be normal 
and at another time or in another case may 
be pathologic, probably depending upon 
the stage, focus, and intensity of the infec- 
tion. Cultures of the blood and spinal fluid 
were not made routinely. They give no ad- 
ditional information in the virus type of 
encephalitis but are of considerable value 


Roentgen Therapy for Acute Encephalitis 


599 


in differentiating it and other bacterial in- 
flammations of the central nervous system. 

The most common symptoms in this 
series were low grade fever, headache, nau- 
sea or vomiting, vertigo, somnolence, and 
cranial nerve palsies causing ocular dis- 
turbances (diplopia) and speech disturb- 
ances (aphasia). Some seriously ill patients 
were in coma or had convulsions, mono- 
plegia, or hemiplegia. No single patient 
had all these symptoms and signs, but each 
had different combinations of them in vary- 
ing degrees. 


TECHNIQUE OF ROENTGEN THERAPY 


All cases were treated as other inflamma- 
tory processes might be treated, and the 
technical factors were substantially the 
same in every case (200 kv., 25 ma., focal 
skin distance, 5¢ cm., filter equivalent to 
half-value layer 0.8 mm. Cu, fields 15 by 
15 cm.). The average skin dose was 75 to 
100 roentgens to each side of the head, in- 
cluding the base of the skull, given daily 
or on alternate days, usually for a total of 
300 r or less. The spine was treated in a few 
cases with evidence of encephalomyelitis. 
These comparatively small doses and one 
course of treatment seemed sufficient, 
though a few patients had a second course. 
Temporary partial epilation followed treat- 
ment occasionally, especially if dosages up 
to 400 r were necessary, but no other se- 
quelae of importance were observed. 

RESULTS 

Lack of average response clinically in 
patients given roentgen therapy on the 
basis of an initial diagnosis of encephalitis 
suggested the probability that the diag- 
nosis was incorrect. However, patients with 
an initial diagnosis of encephalitis were 
given roentgen therapy because many that 
did have encephalitis recovered promptly 
with early treatment and because treat- 
ment could not be harmful even though 
the diagnosis subsequently proved incor- 
rect. Table 1 shows the diseases for which 
roentgen therapy was given on the basis of 
an incorrect initial diagnosis. 
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TABLE | 
INITIAL DIAGNOSIS INCORRECT 


Cases 

Tuberculous meningitis 3 
Brain tumor 7 
Brain abscess I 
Subdural hematoma I 
Early disseminated sclerosis I 
Acute syphilitic encephalomyelitis I 
Lymphocytic choriomeningitis I 
Undulant fever encephalomyelitis 1 
Diabetic coma I 
Hysteria 4 

TOTAL 21 


The diagnosis of encephalitis proved to 
be correct in 49 patients given roentgen 
therapy on the basis of history, clinical 
examination, laboratory findings, and clin- 
ical course. None was considered to have 
any type of epidemic encephalitis. A small 
number had a definite history of previous 
infectious disease such as influenza or 
measles, but others had had no recent 
acute illness, so that the etiology in these 
cases was unknown. No patient had a posi- 
tive Wassermann reaction. The spinal fluid 
showed increase in pressure, cell count 
(lymphocytes), globulin, and total protein 
in 26 cases ($3 per cent). As previously 
stated, normal spinal fluid does not re- 
fute the diagnosis of encephalitis, although 
pathologic findings may be confirmatory. 
Table 1 shows the results of roentgen 
therapy in relation to the spinal fluid find- 
ings. 

Taste II 
RESULTS OF ROENTGEN THERAPY FOR 
ACUTE ENCEPHALITIS 


Total Spinal Fluid 
Cases 
Pathologic Normal 
Recovered 29 15 14 
Improved 1S 7 8 
Died I I ° 
No follow-up 4 3 I 
TOTAL 49 26 23 


The 29 patients reported “‘recovered”’ are 
those that the referring clinicians consid- 
ered benefited by roentgen therapy, be- 
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cause the course of the disease was short- 
ened, and the patient had no residual symp- 
toms or signs of disease of the central 
nervous system. 


COMMENT 


Some patients with encephalitis recover 
spontaneously. However, roentgen therapy 
produced an immediate and dramatic re- 
lief of symptoms and signs in many of our 
patients. Improvement began within two 
or three days, and most patients were dis- 
charged in about two weeks, though kept 
under observation. Because of normal 
cerebrospinal fluid findings in one-half the 
29 patients who recovered, the question 
arises whether they might have recovered 
spontaneously. This seems unlikely be- 
cause the spinal fluid was normal in other 
patients who did not recover but only im- 
proved. The spinal fluid was pathologic in 
the other half of the patients who recov- 
ered. This might indicate that they had 
more severe or extensive inflammation 
which might have caused permanent de- 
generative changes resulting in residual 
symptoms and signs if roentgen therapy 
had not been given. This explanation is 
plausible in view of the results in “‘im- 
proved” cases. Also it was quite apparent 
that patients treated in early stages of 
encephalitis recovered more promptly than 
those treated in later stages. 

Fifteen patients were considered “‘im- 
proved”; they were relieved of some symp- 
toms and signs of encephalitis by roentgen 
therapy but had evidence of permanent 
damage to the central nervous system. 
Half of these patients also had normal 
spinal fluid when first examined. 

Two patients having normal spinal fluid 
initially had pathologic findings on subse- 
quent examinations. When the spinal fluid 
was pathologic upon first examination, it 
continued to be so for several weeks or 
months, even though signs and symptoms 
improved. 

In addition to roentgen therapy § of the 
patients who improved received injections 
of typhoid vaccine as reported by Tucker"® 
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to “shake up the cells of the body and thus 
attenuate or destroy the virus.” Two pa- 
tients had typhoid shock injections before 
roentgen therapy, one during the course of 
treatment, another one month later, and a 
fourth one year later. It cannot be said 
that improvement was greater in these 
cases than in those given roentgen therapy 
alone, except possibly in 1 case. Tucker 
stated his conclusions, “Of the two meth- 
ods, the best results follow radiation.” 

One of our patients died of encephalitis 
two years after treatment. Four patients 
are not available for follow-up: 1 left the 
hospital against advice before completion 
of treatment, and the results in 3 others are 
unknown. 

Although none of the patients in this 
series was known to have epidemic en- 
cephalitis, some improvement from roent- 
gen therapy might be expected in this type 
of disease. This is substantiated by the 
experiments of Goldberg, Brodie and Stan- 
ley and of Moore and Kersten, by the 
nature of the pathologic changes due to 
inflammation with which radiosensitive 
lymphocytic infiltration is associated, and 
by our experience and that of others in the 
treatment of somewhat similar types of 
encephalitis. 

SUMMARY 


The results of roentgen therapy in 49 
cases of acute encephalitis were beneficial 
in a sufficiently large percentage to be en- 
couraging; $9.1 per cent were considered 
recovered and 30.6 per cent improved. 

The best results were obtained when 
roentgen therapy was given before degen- 
erative changes were established in the 
central nervous system. No patient with a 
chronic form of encephalitis .or with a post- 
encephalitic syndrome such as Parkinson’s 
disease was definitely benefited by irradia- 
tion. 
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DISCUSSION 


Dr. Henry J. Uttmann, Santa Barbara, 
Calif. When I was asked to open this discussion 
in the absence of Dr. Jenkinson, I felt very 
much as I did some years ago when I was asked 
to take the subject of supervoltage and its pos- 
sible effects on tumors, at the meeting of the 
American Association for the Advancement of 
Science, at Pasadena, where the first million 
volt tube had just been installed. I knew noth- 
ing about it. 

One would expect beneficial effects of irradia- 
tion on almost any inflammatory reaction. My 
experience with this condition has been with 
the postencephalitis syndrome, not parkin- 
sonism. One patient, whom I remember very 
well, had attacks of vertigo and headaches 
which were steadily increasing. These came on 
some months after her encephalitis, and when 
it was thought that she was well and able to 
return to her work as a nurse technician. She 
became practically incapacitated from these 
attacks. She was treated almost exactly as Dr. 
Portmann has described, with complete relief, 
and it is now over four years since her treat- 
ment. She is entirely free from symptoms and 
working hard. 

One would expect beneficial effects in any in- 
flammatory reaction because of the known ef- 
fect of irradiation on such conditions. Roentgen 
irradiation reduces hyperemia and reduces or 


inhibits the formation of allergens, and while it 
also inhibits or reduces the formation of anti- 
bodies, it also prevents their destruction or ex- 
cretion if once formed. 

I bring this up as a warning, for if we are 
going to use irradiation in conjunction with 
antigens, the antigens must be given first; that 
is, the antibodies must be allowed to form be- 
fore the irradiation is given. I should like to ask 
Dr. Portmann how early in the attacks he has 
given his irradiation, and also how late. I should 
also like to know if any of Dr. Portmann’s pa- 
tients had received any of the sulfonamides be- 
fore the irradiation was given, because today, 
even in virus infections, somebody always fills 
the patients full of these drugs. One must ex- 
pect that. 

I was particularly anxious to hear this paper 
because we will probably have more encepha- 
litis cases and because it confirms my feeling 
that irradiation can be used much more exten- 
sively than it has been in almost any inflamma- 
tory condition. 


Dr. PortMann (closing). | want to thank 
Dr. Ullmann for his extemporaneous discussion 
of this paper. 

The question was asked in what stage of the 
disease the patients were when treated. Most 
of them had had evidences of encephalitis for 
two weeks and some for as long as two months. 
We considered them to be in the acute or sub- 
acute stages. After degenerative changes have 
taken place in the central nervous system, I 
doubt that irradiation will be beneficial, but it 
might stop the progress of the disease. 

The question was asked about the use of 
sulfa drugs. These drugs were not administered 
to our patients during or after irradiation, 
though it is possible that some patients received 
them prior to admission to our hospital. 
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THE ROENTGENOLOGIC EXAMINATION OF 
THE SMALL INTESTINE 


) bi IS quite singular that a comprehensive 
roentgenological study of so important a 
segment of the gastrointestinal tract as the 
small intestine, which plays such an im- 
portant part in the body economy, should 
have been delayed so long. However, ad- 
vancements in this field have only been 
made possible by a knowledge of the nor- 
mal physiology and chemistry of the small 
intestine, and Golden is to be congratu- 
lated that he seized upon this knowledge at 
the earliest possible moment and put it to 
practical use in roentgen studies of the 
gastrointestinal tract, which offer a means 
of approach toward the unraveling of some 
of the clinical problems dealing with diges- 
tive disorders. 

The book by Golden! which has recently 
been issued by Lippincott marks a mile- 
stone in the advance of roentgenology. In 
this he calls attention to a much neglected 
study in roentgen examinations of the gas- 
trointestinal tract. When one realizes that 
it is only nine years since Barclay? pub- 
lished his epoch-making book on “The 
Digestive Tract” in which he covered in 
five pages in a volume of some four hundred 
pages our knowledge and methods of roent- 
gen examination of the small intestine as 
known at that time, we may readily ap- 
preciate how much progress we have made 
in the study of this part of the digestive 
tract. 

In his preface Golden points out that 
“the basic facts concerning the action and 
control of the small intestine are of im- 
portance to the surgeon and internist who 

! Golden, Ross. Radiologic Examination of the Small Intestine. 
J. B. Lippincott Company, Philadelphia, 1945. 

* Barclay, A. E. The Digestive Tract: A Radiological Study of 


its Anatomy, Physiology, and Pathology. Second edition. Uni- 
versity Press, Cambridge, 1936. 
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have to deal with the problems of abdom- 
inal diagnosis and the treatment of intes- 
tinal disorders.”’ And furthermore, ‘‘Fa- 
miliarity with these facts is even more im- 
portant for the radiologist who tries to 
study this complex structure by roentgen 
methods.” 

The content of his book is sufficient 
evidence that Golden possesses a familiarity 
with these facts as a roentgenologist far 
greater than that of roentgenologists in 
general. He has produced a book that 
should become the constant companion of 
every roentgenologist who hopes to qualify 
as such, since the roentgen method of ex- 
amination is valued in direct proportion to 
the roentgenologist’s knowledge of the pos- 
sible departures from the normal pattern in 
which the small intestine expresses itself 
and his ability to interpret these abnormal 
findings in clinical terms. 

In every field of roentgenologic examina- 
tion a sympathetic approach to the clinical 
problem involved must be constantly kept 
in mind and, as Golden says, in the field of 
roentgen examination of the small intestine 
this cooperative understanding is of the ut- 
most importance; while the roentgenolo- 
gist may demonstrate variations from the 
normal appearance of the small intestinal 
pattern the full significance of these pat- 
tern changes cannot always be thoroughly 
understood but “this should be a stimulat- 
ing rather than a discouraging aspect of the 
problem.” 

That the roentgenologic study of the 
small intestine is in its early stages may be 
thoroughly accepted, but when one studies 
this book there is a realization that we have 
made enormous progress in this particular 
field within the last few years. A mere pe- 
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rusal of the table of contents indicates the 
wealth of material which it contains. Be- 
ginning with “Indications for a small intes- 
tine study,” together with “Technic” of the 
examination, it passes by easy stages over 
the “Embryology, anatomy, and_physi- 
ology of the normal small intestine,’’ con- 
tinuing with “The normal small intestine 
on roentgen examination,” “The small in- 
testine of the infant,” “Peritoneal adhe- 
sions and ileus,” and a very splendidly writ- 
ten chapter on “The Miller-Abbott tube in 
the diagnosis and treatment of ileus.” The 
chapter on “Disorders of nutrition” repre- 
sents a high water mark in the study of 
gastrointestinal disorders in which recent 
developments in pathology and physiolo- 
gy are discussed, exposing not only known 
physiological facts concerning the small 
intestine but pointing to new fields of study 
dealing with its physiologic mechanism. 
Golden, in his early studies on the small 
intestine, particularly those dealing with 
disorders of nutrition, coined the term ‘“‘de- 
ficiency pattern.” He says that this ex- 
pression is inadequate and he suggests 
“Disordered motor function” as more de- 
scriptive and inclusive, as it carries with it 
no etiologic implications. The abnormal 
mucosal pattern is evidence of abnormal 
motor function of the muscularis mucosae 
just as the segmentation is due to disorderly 
action of the tunica muscularis. Disordered 
motor function of the small intestine is non- 
specific, and may be due to a number of 
different causes, and since this book will 
undoubtedly be the source of information 
dealing with the roentgen examination of 
the small intestine it would be well for the 
nomenclature used in these descriptive 
terms to become common knowledge. 
There are other chapters of great im- 
portance, dealing with diseases of the 
mesentery, and the expression of the small 
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intestine pattern changes incident to al- 
lergy, and a thorough discussion of the 
well known inflammatory processes which 
involve the small intestine is included. 
There is an excellent chapter on the effects 
of certain drugs, namely morphine, strych- 
nine, atropine, benzedrine, and the bar- 
biturates, and a whole host of miscellane- 
ous conditions are admirably grouped in 
some of the final chapters of this very stim- 
ulating study. 

It is no exaggeration to say that no more 
important or thought-provoking book has 
been issued in the field of roentgenology 
than Golden’s present volume. Here he 
has gathered together an enormous amount 
of material which represents his own keen 
observations on the studies of the gastro- 
intestinal tract, and which also makes 
available in a very concise manner the 
work of other investigators. To have pro- 
duced and published such a book even in 
normal times would deserve the gratitude 
of all roentgenologists but such an accom- 
plishment under the stress of war condi- 
tions makes us doubly grateful. Such a book 
would not have been possible without a 
thorough knowledge of the recent advances 
in physiology, neurology and chemical 
changes during the digestive processes. The 
author is at great pains to emphasize that 
this book does not represent in any way 
the final chapter on this subject and he in- 
dicates in many places the gaps in our 
knowledge of normal motor functions as 
well as disordered motor functions of the 
small intestine. However, the volume with 
its systematic assemblage of known facts is 
a timely aid in our present needs in the 
study of small intestinal diseases and repre- 
sents a foundation stone upon which future 
study and progress of roentgenologic exam- 
inations of the small intestine will be predi- 
cated. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep STATES OF AMERICA 


AMERICAN RoentGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
lowa City, lowa. Annual meeting: 1945, canceled. 

American oF RaApDIoLocy 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago. 

Section on Rapro.ocy, AMerIcAN MEDICAL ASSOCIATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: 1945, canceled. 

ARKANSAS RADIOLOGICAL SoclETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1945, to be announced. 

RapIoLocicaL Section, Battimore Mepicat Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on MEpIcAL AssociaTION 
Secretary, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

Section, Connecticut Mepicau Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Rapro.ocy, State Mepicat Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 


Section, Los ANGELEs County MEDICAL 
ASSOCIATION 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

RADIOLocIcaL SectTion, SOUTHERN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


Brookiyn Roentcen Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

Burraco Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Cuicaco RoENnTGEN Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CincInNATI RADIOLOGICAL SociETY 
Secretary, Dz. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RapIoLocicat Society 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to April, inclusive. 

Datias-Fort WortH Roentcen Srupy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. 

Denver Rapiotocicat CLus 
Secretary, Dr. A. Page Jackson, Jr., 1612 Tremont Place, 
Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 


Dertroir RoENTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripa RapDIoLocicaL Society 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 
Georata Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 
Rapio.ocicat Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month, 
RaDIoLocicat Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA RoENTGEN SociETY 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meets annually second Sunday in May. 
Iowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 
Kentucky Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
Kings County Mel. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 p.m. 
Louistana Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
MICHIGAN AsSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
MILwauKEE RoenTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 
Minnesota Rapio.ocicat Society 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 
NEBRASKA RADIOLOGICAL SociETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 ?.m. 
at either Omaha or Lincoln. 
New RoentcEN Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 
New HampsuireE ROENTGEN Ray Society 
Secretary, Dr. Richard C. Batt, Berlin, N. H. Four meet- 
ings a year. 
Rapio.ocicat Society or New JERSEY 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 
New York RoentGEN Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 
Nortu Carouina Roentcen Ray Socrety 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

Nortu Dakota Sociery 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

CentraL New York RoentTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ouro RapioLoaicat Society 
Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 P.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PirrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets second Wednesday each month, 4:30 p.M., October 
to June, Pittsburgh Academy of Medicine. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 

ital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain RADIOLocIcaL Society 
Secretary Dr.A.M. Popma,220N. First St., Boise, Idaho. 

Sr. Louts Society or RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, july, August, and September, at a 
place designated by the president. 

San Dieco RoEnTGEN Society 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Rapio.ocicat Society 
Secretary, Dr. Carlton L. Ould, University of California 
Hospital, San Francisco 22. Meets monthly on the third 
Thursday at 7:45 P.M., first six months of the year at 
Lane Hall, Stanford University Hospital, and second six 
months at Toland Hall, University of California Hospital. 

SHREVEPORT RaDIOLoGicaL CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutn Caroiina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
in Charleston on first Thursday in Novem. 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Society 
Secretary, Dr. Asa E. Seeds, Baylor Hospital, Dallas, 
Texas. Next annual meeting, Temple, Texas, Jan. 17, 1945. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy StaFF MEETING 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

University or Wisconsin RapDIoLocicaL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

Vircinia Rapio.ocicat Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SociETY 
Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 
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X-ray Srupy or San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly, third Thursday evening. 
CusBa 
SociEDAD DE Rapio.ocfa y FisiorERAPIA DE CuBaA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


British Empire 
British Instirute oF RapioLocy INCORPORATED WITH 
THE RONTGEN SOcIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 
Section oF RapIoLoGy oF THE Society or 
cInE (ConFinep To MepicaL MEMBERS) 
Meets on the third Friday of each month at 4:45 P.M. 
at the Royal Society of Medicine 1, Wimpole St., Lon- 
don, W. 1. 
Facutty oF RapIoLocists 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 
Section oF Rapiotocy anp Mepicat E ecrriciry, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEpDIcAL AssociATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 
CANADIAN AsSOCIATION OF RADIOLOGISTS 
9a Dr. J. W. McKay, 1620 Cedar Ave., Montreal, 
Section or RapioLocy, Canapian MEpIcAL AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Section, New ZEALAND British MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


SoutTH AMERICA 

SociEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Victor Giannoni, Apartado, 2306, Lima, 
Peru. Meetings held monthly except during January, 
February and March, at the Asociacién Médica Peruana 
“Daniel A. Carrién, Villalta, 218, Lima. 

ConTINENTAL Europe 

Sociepap Espano.a DE Rapiotocia ELecrro.ocia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Société Suisse pE RapioLocie (ScHWEIZERISCHE R6nT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SocieTATEA RoMANA DE RADIOLOGIE s1 ELECTROLOGIE 
Dr. Oscar Meller, Str. Banul 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
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Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
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SCANDINAVIAN ROENTGEN SOCIETIES 
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SPOT FILM FLUOROROENTGENOGRAPHY 
WITH MOVABLE GRID 
By JACOB BUCKSTEIN, M.D. 


Assistant Professor of Clinical Medicine, Cornell University Medical College 
NEW YORK, NEW YORK 


Sm E. value of fixing on the film the exact 
area of any part of the alimentary tract 
as observed roentgenoscopically is unques- 
tioned. By this technique it becomes pos- 
sible to roentgenograph an area when it 


Fic. 1. Showing spot film device with cone in 
place against the abdomen. 


shows to best advantage. By means of 
graded pressure it also becomes possible to 
produce that proper thinning of the opaque 
medium which will permit the visualization 
of lesions which might otherwise beobscured. 


An apparatus, therefore, which permits of 
graded compression and almost instantane- 
ous fixation on the film of an area observed 
under roentgenoscopic guidance has ob- 
vious merit and the procedure has achieved 
full recognition, although far from univer- 
sal application. 

A grid attached to the roentgenoscope is 
of great value in clarifying the image and 
bringing out maximum detail and should 
be a permanent part of any screen in roent- 
genoscopy of the alimentary tract. When 
the grid is fixed permanently to the fluores- 
cent screen and the apparatus is used for 
immediate switch over for roentgeno- 


Fic. 2. Showing hand on the knob with the 
movable grid still in place. 


graphic exposure, a good roentgenogram 
will be obtained which, however, is marred 
by the lines of the grid. It therefore oc- 
curred to me that if an arrangement could 
be made so that the grid would be in place 
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during roentgenoscopic study, and at the 
same time could be moved rapidly out of 
the way, simultaneously with roentgeno- 
graphic exposure, it would then be possible 
to obtain a roentgenogram equal in quality 
to that obtained with the grid in place 
without the disadvantage of the grid lines. 

Figure 1 shows the spot film device with 
cone in place against the abdomen. Figure 
2 shows the grid in place in front of the 
fluorescent screen. This is the position of 
the grid during roentgenoscopy. When the 
area under observation is noted which it is 
desired to roentgenograph, the cone is 
moved into place so that it covers the exact 
area and graded compression is applied to 
bring out maximum detail. One may then 
by means of the switch-over mechanism 
promptly roentgenograph the desired area 
with the grid in place. As already stated, 
an excellent roentgenogram of the desired 
part may be obtained in this manner. The 
lines of the grid, however, will show and 
somewhat mar its appearance or even par- 
tially obscure some fine detail. 

I therefore devised a simple method 
whereby the grid could be rapidly moved 
out of place after the roentgenoscopic 
examination had been completed and the 
area under observation fixed by the com- 
pression cone. The pressure of a button 
promptly releases a loaded cassette which 
shifts into position and_ simultaneously 
changes the setting from roentgenoscopic 
to roentgenographic exposure. The grid 
may be moved back and forth by an ex- 
tremely simple mechanism through attach- 
ment to an external small metal knob which 
moves in a narrow horizontal slot. Figure 2 
shows the hand attached to the knob with 
the grid still in place. Figure 3 shows the 
grid in transit as the hand moves the knob 
through the slot from right to left. Figure 4 
shows the completed motion with the grid 
entirely out of the field of examination. 

Roentgenographic examination with elim- 
ination of the grid lines may then be made 
in two ways. First, the movement of the 
grid can be started, preferably with the left 
hand, and roentgenographic exposure made 
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by contact of the switch with the right foot 
while the grid is in transit. With a little 
practice these two movements can be 
carried out almost simultaneously. In this 


Fic. 3. Showing the grid in transit as the hand moves 
the knob through the slot from right to left. 


manner secondary radiation is eliminated 
similar to the principle of the rapidly mov- 
ing Potter-Bucky grid in general, and an 
excellent roentgenogram is obtained, at 
least the equal of the roentgenogram with 
the stationary grid. Another way in which 
a roentgenographic exposure may be made 
is first to rapidly move the grid completely 


Fic. 4. Showing the completed motion with the grid 
entirely out of the field of examination. 


out of the field and then step on the foot 
switch. Of these two procedures I prefer the 
former, since the roentgenogram so ob- 
tained is not only free of grid lines but 
shows better contrast. 
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Fic. 5. Appearance of spot roentgenogram of duo- 
denal bulb with the grid in place. Note presence of 
grid lines. 


The movable grid thus adds greater flex- 
ibility to the spot film device, permitting 
roentgenographic exposures to be made un- 
der roentgenoscopic control (a4) with the 
grid permanently in place, (4) during the 
actual movement of the grid across the 
field of exposure, and (c) after first com- 
pletely moving the grid out of the field. 

Figure 5 shows the appearance of a spot 
roentgenogram of the duodenum with the 
grid in place. The lines of the stationary 
grid are thereby included in the roentgeno- 
gram. Figure 6 shows a spot roentgenogram 


Jacob Buckstein 


JUNE, 1945 


Fic. 6. Spot roentgenogram of the same duodenal 
bulb as in Figure 5, exposure being made while the 
grid is in transit. Note absence of grid lines. 


of the same area made simultaneously with 
the motion of the grid across the field of 
exposure. The grid lines do not show. On 
completion of the exposure the grid can 
then be shifted back to its original place in 
front of the screen for further roentgeno- 
scopic observation.* 


1150 Fifth Ave. 
New York, N. Y. 


* I am indebted to the Westinghouse Electric and Manufac- 
turing Co. for their cooperation in the construction of this inno- 
vation. 
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THE ROENTGENOGRAPHIC EXAMINATION 
OF THE CARPUS 


By J. F. RODERICK,* R.T. 


CHICAGO, ILLINOIS 


OENTGENOLOGISTS have evolved 

series of positions which are designed 
to demonstrate thoroughly the- anatomy 
under examination in many regions of the 
human body. After a study to determine 
the most widely preferred positions with 
which to examine the carpus, the conclusion 


and without extension and flexion and with 
axial projections. 

The resulting roentgenograms were pre- 
sented to various roentgenologists for their 
study and opinions. It was concluded that 
at least five projections are required to 
make a complete examination of the car- 
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Drawing of the carpus in dorsivolar projection. 


was reached that there is no generally ac- 
cepted series of positions to supplement the 
standard posteroanterior and mediolateral 
projections. 

In order to determine what minimum 
number of positions will demonstrate all of 
the carpal bones and joints, a normal wrist 
was examined using a total of fifty roent- 
genographic projections. The series was 
made with angulations of the central ray 
from the tube in proximal, distal, medial 
and lateral directions. The wrist was ex- 
amined in various degrees of rotation, with 
and without deviation of the hand, with 
mediolateral and lateromedial positions 
with extension and flexion, and in postero- 
anterior and anteroposterior positions with 


pus. These five projections were selected on 
the value of the series to show each carpal 
bone in one or more perspectives, the rela- 
tionship of each carpal bone to the sur- 
rounding structures, and to outline the 
articular surfaces and interspaces. 

Consideration for the patient with a 
severe and painful injury to the wrist re- 
gion usually suggests the use of postero- 
anterior and lateromedial positions. The 
following positions are offered as a supple- 
mental examination where the condition of 
the patient will permit using them and 
where a more complete examination is in- 
dicated. 

1. Posteroanterior View (Fig. 1). The 
wrist is placed in pronation with ulnar 


* From the Technical Service Department, General Electric X-ray Corporation, Chicago, III. 
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Fic. 2. Oblique, posteroanterior view of the carpus. 
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deviation. The central ray from the tube 
is directed perpendicularly to the plane of 
the part and to the plane of the film. The 
centering point for the central ray is one- 
half inch distal to the mid-point of the in- 
terstyloid line. 

If the mobility of the part permits ulnar 
deviation, a satisfactory view of the carpal 
bones and their interspaces is obtained. The 


Fic. 3. Oblique, anteroposterior view of the carpus. 


navicular and greater multangular bones 
are particularly well demonstrated. The 
lunate-triangular, capitate-hamate and the 
carpal-metacarpal interspaces are well de- 
fined. 

With no ulnar deviation a slightly better 
view of the hamate is obtainable. However, 
there is an increase in superimposition 
which minimizes the visualization of the 
navicular and greater multangular bones. 
The interspaces are not clearly defined 
without an ulnar deviation. 

2. Oblique, Posteroanterior View (Fig. 2). 
From the lateral position, with the medial 
side next to the film, the wrist is rotated 
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internally toward pronation until the volar 
surface is at a 45° angle to the plane of the 
film. The wrist is then deviated in the direc- 
tion of the ulna. The central ray is directed 
perpendicularly to the center of the film 
through a point one-half inch distal to the 
center of the interstyloid line. 

The proximal row of carpals is well de- 
fined. The greater and lesser multangulars 
and the proximal portion of the capitate is 
better visualized in this position than in 
routine positions. The following interspaces 
are well illustrated: navicular-greater mul- 
tangular, greater multangular-first metacar- 
pal and greater multangular-lesser mul- 
tangular. Although some superimposition 
exists, this projection also demonstrates 
the articulation between the distal row of 
carpals and the first four metacarpals. 

3. Oblique, Anteroposterior View (Fig. 3). 
Krom the lateral position with the ulna next 
to the film the wrist is rotated externally, 
toward supination, until the dorsal surface 
forms a 45° angle with the film plane. The 
wrist is deviated toward the ulna. The cen- 


Kic. 4. Lateral, mediolateral view of the carpus. 
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Fic. 5. Axial view of the carpus. 


tral ray from the roentgen tube is directed 
perpendicularly to the plane of the film, 
passing through a centering point one-half 
inch distal to the mid-point of the inter- 
styloid line and then to the center of the 
film. 

This roentgenographic projection demon- 
strates the proximal row of carpal bones 
with a minimum of superimposition and il- 
lustrates the relationship of the proximal 
row of carpal bones to those bones with 
which they articulate. The navicular, lu- 
nate, triangular and pisiform are particu- 
larly well defined. 

The following articulating surfaces are 
well outlined: navicular-radius, lunate-ra- 
dius, capitate-lunate, hamate-lunate, na- 
vicular-greater multangular and triangular- 
pisiform. 

4. Lateral, Mediolateral View (Fig. 4). 
The forearm is placed in extreme internal 
rotation to bring the radial side next to the 
film and the dorsal surface at right angles 
to the plane of the film. The central ray is 
perpendicular to the film and is directed 


* 
, 
7 
4 
x — 
— 
— 
— 
4 
| 


614 


through the styloid process of the ulna to 
the center of the film. 

Although superimposition is present, the 
position permits a satisfactory lateral view 
of the following bones: navicular, lunate, 
triangular, greater multangular, capitate 
and hamate. The following interspaces are 
also demonstrated: first metacarpal-greater 
multangular, navicular-greater multangu- 
lar, capitate-lunate, lunate-radius and na- 
vicular-radius. 

5. Axial View (Fig. 5). The forearm is 
placed in pronation and in contact with the 
film. The wrist ts extended and held in posi- 
tion by the patient. The degree of extension 
is dependent upon the mobility of the part, 
but a go° extension is desirable. The cen- 
tral ray is directed at a 45° angle to the 
volar surface of the hand and _ passes 
through the mid-point of the interstyloid 
line to the center of the film. 

This position offers a supplementary ex- 
amination of the pisiform, the process of 
the hamate, the lesser multangular and the 
greater multangular bones. 


I wish to express my gratitude to the following 
roentgenologists whose comments and opinions have 
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been especially valuable in the selection and prepara- 
tion of this material: Charles W. Blackett, M.D., 
Bay State Road, Boston, Massachusetts, and Leon- 
ard Long, M.D., Caylor-Nickel Clinic, Bluffton, 
Indiana. 
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ROENTGEN DIAGNOSIS 


HEAD 


Coak.ey, WALTER A., and Wuire, MAtvin F. 
Fractures of the zygoma. Surg., Gynec. & 


Obst., Oct., 1943, 77, 360-366. 


This paper represents a comprehensive study 
of 72 consecutive cases of fracture of the zy- 
goma admitted to Kings County Hospital dur- 
ing the three year period from July, 1939, to 
June, 1942. 

These fractures were always due to direct 
violence. The most important single cause was 
a vehicle accident. Sixty per cent of all the cases 
occurred in the age group ranging from twenty 
to thirty-eight years. The fractures had a pre- 
ponderance in the male sex. The ratio of left 
sided injury to right was 3.5:1. There was an 
average of 3 fractures to each zygoma. The 
most frequent sites of fracture together with 
the incidence of their occurrence were as fol- 
lows: arch, 119 times; infra-orbital, 44 times; 
frontal, 23 times; maxillary, 21 times. 

Signs and Symptoms. (1) Periorbital swelling 
and ecchymosis; (2) local tenderness on pal- 
pation; (3) palpable depression or irregularity 
of contour; (4) pain—constant; (5) pain on 
mastication; (6) asymmetry between left and 
right sides on finger palpation intraorally be- 
tween ramus of mandible and the maxilla; (7) 
epistaxis; (8) sensory changes over distribution 
of infra-orbital nerve; (9) conjunctival hemor- 
rhage; (10) visual disturbances; (11) visible 
depression; (12) headache; (13) drooping of face 
and lip; (14) difficulty in opening mouth; (15) 
dizziness; (16) mobility or crepitus; (17) subcu- 
taneous emphysema. 

Reduction of Fracture. \n general, fractures 
of the zygoma should be reduced immediately 
before swelling begins, or if that is impossible, 
it is better to wait five or six days until the 
swelling subsides. Two methods of operative 
approach have proved most useful in reducing 
these fractures: the temporal and the intraoral. 
—Mary Frances Vastine. 


Saunpers, Wa. W. Basilar impression: the 
position of the normal odontoid. Radiology, 
Dec., 1943, 47, §89-590. 

The syndrome called basilar impression in- 
cludes symptoms resembling those of syringo- 
myelia, progressive spastic paralysis or mul- 
tiple sclerosis in the region of the upper cervical 
cord and medulla, and shortening of the neck. 
Chamberlain holds that the diagnosis must be 
made by the roentgenologist on the basis of 
changes in the relations at the base of the skull, 
including displacement of the atlas and the tip 
of the odontoid process above their normal posi- 
tions. 

Lateral roentgenograms of the skulls of 100 
normal persons were made to determine what 
the normal position of the odontoid process is. 
It was found to be 1 mm. below Chamberlain’s 
line which runs from the dorsum of the hard 
palate to the dorsum of the foramen magnum. 
The standard deviation is 3.6 mm. In cases of 
any considerable deviation a careful examina- 
tion of the foramen magnum should be made.— 
Audrey G. Morgan. 


Lawson, Lawrence T. Primary carcinoma of 
the eustachian tube; a study of the evidence 
of its occurrence. Ann. Otol., Rhin., & 
Laryng., June, 1943, 525 377-390: 


/ 


Thirteen cases of primary carcinoma of the 
eustachian tube which have been reported in 
the literature are reviewed and the author adds 
a case report of his own. There is a discussion 
of the 14 cases from the following standpoints: 

1. The symptoms of lateral wall nasopharyn- 
geal tumor include: 

a. Pain due to irritation of the first and 
second branches of the fifth nerve. 

b. Post-nasal bleeding. 

c. Nasal obstruction. 

d. Obstruction of the eustachian tube 
with tinnitus and deafness and often 

e. Painless unilateral cervical adenopathy. 

f. Symptoms referable to any of the 
cranial nerves other than the first and 
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second divisions of the fifth are an indi- 
cation of extension of the tumor through 
the basal foramina, the jugular foramen 
or the orbital fissure. 

2. Age and sex incidence. In this series of 14 
cases, there were 13 men (ages 32 to 68) 
and 1 woman (age $4). 

3. Pathology. In most instances, the neo- 
plasm arises from the cartilaginous por- 
tion of the tube. According to Salinger and 
Pearlman, most of these tumors are 
thought to be transitional cell carcinomas 
or lympho-epitheliomas. 

4. Clinical features. Symptoms referable to 
the ear were present in all cases. Intract- 
able pain was present as the disease pro- 
gressed. 

5. Physical findings. There was early evi- 
dence of tumor involvement of the eusta- 
chian tube in 9 cases. Complete obstruc- 
tion of the tube was present in 6 cases. 

6. Treatment. The most favorable treatment 
would appear to be deep roentgen treat- 
ment combined with radium or radon.— 
Mary Frances Vastine. 


NECK AND CHEST 


Cooper, G., Jr., and ACKERMAN, 
Lauren V. Cystosarcoma phylloides, with 
consideration of its more malignant variant. 
Surg., Gynec. & Obst., Sept., 1943, 77, 279- 
283. 

Three cases of cystosarcoma phylloides of the 
female breast are reported. 

Definition. Cystosarcoma phylloides is a 
tumor arising from the connective tissue of a 
pre-existing mammary adenofibroma. 

Clinical History. The patient in her fourth or 
fifth decade has been aware of a quiescent, 
small, hard breast nodule for many years with 
later growth to a huge size without associated 
constitutional symptoms. 

Examination. The breast is tremendously 
enlarged and characteristically ovoid in shape. 
The overlying skin and nipple are not invaded, 
although local extension may have taken place 
to the adjacent structures. Regional lympha- 
denopathy is not evident unless infection is 
superimposed. 

Pathology. Grossly, the tumor is seen to con- 
tain frond-like pleats resembling a head of 
cauliflower. Microscopically, the characteristic 
finding is the increase in the fibrous elements. 

Prognosis. Cystosarcoma of the breast is, like 
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all neoplasms, one whose potentialities vary 
from that of a very benign to that of a very 
malignant lesion. 

Treatment. Treatment by wide local excision 
is usually satisfactory.—Mary Frances Vastine. 


Berman, J. K. Nontuberculous empyema tho- 
racis in children. Surg., Gynec. & Obst., Feb., 
1943, 76, 183-188. 


A study of 184 cases of empyema before and 
since the use of the sulfonamides reveals the 
following observations: 

1. The incidence of the disease varies from 
year to year and is apparently uninflu- 
enced by their use. 

2. There is a greater incidence of localized 
types of empyema. 

3. Streptococcic and staphylococcic varieties 
are not as serious as formerly. 

4. The stay in the hospital is prolonged. 

5. The mortality is much less. 

6. Complications are less frequent. 

Roentgenoscopy is important to determine 
(1) whether or not localization has occurred and 
(2) the position of the encapsulated and inter- 
lobar varieties of empyemas. The method is 
based upon the fact that with localization comes 
fixation of the walls of the empyema cavity. In 
children, empyemas are usually massive so that 
fixation of the movable diaphragm and medi- 
astinum are accurate guides. The mediastinum 
does not change as much in adults. However, 
even in localized cavities the phenomenon of 
fixation of the surrounding lung can be demon- 
strated. 

In the child with empyema a thoracentesis 
is done to determine the type of organism, to 
partially empty the cavity of pus, and also to 
inject air. Roentgenoscopy is now done. It 
includes three maneuvers: 

1. The child is first observed in the upright 
position. The fluid level is easily seen and 
before localization moves with respiration. 
It descends with the diaphragm on inspira- 
tion and ascends on expiration. After 
localization two phenomena have been 
observed: (a2) no movement—this is seen 
in bilateral and sometimes unilateral em- 
pyema; (4) paradoxical movement—this 
is seen in unilateral empyema due to an 
exaggerated movement of the opposite 
leaf of the diaphragm. 

. The child is next observed in the Trend- 
elenburg position (head down). In this 
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position the diaphragm can be seen easily 
if a sufficient amount of air is present in 
the empyema cavity (20 to 30 cc. of pus 
or more must be aspirated and an equal 
amount of air injected for visualization of 
the diaphragm). Fixation of the dia- 
phragm implies localization. 

3. The third maneuver includes examination 
of the child anteroposteriorly in the lateral 
decubitus plane. The pus gravitates away 
from the mediastinum permitting obser- 

vation of its movements when the patient 
is turned on the affected side. If the me- 
diastinum is fixed the cavity is completely 
localized and open drainage may be safely 
done.—Mary Frances Vastine. 


Ciacetr, O. THeron. Relationship between 
the thymus and myasthenia lgravis. Edito- 
rial. Surg., Gynec. & Obst., Feb., 1943, 76, 
250-252. 


Evidence of an association between myas- 
thenia gravis and abnormalities of the thymus 
has been accumulating since 1901 when Weigert 
reported finding a tumor of the thymus in post- 
mortem examination of a patient who had died 
with myasthenia gravis. At the Mayo Clinic 
in the past year 7 patients having myasthenia 
gravis were found to have roentgenographic 
evidence of intrathoracic tumors. In 3 instances 
surgical removal and histological study verified 
the clinical opinion that the tumors were of 
thymic origin. 

The exact nature of the relationship is not 
known but the association occurs too frequently 
to be considered coincidental. There is some 
evidence to suggest that myasthenia gravis 
may be an endocrine type of disease due to an 
abnormal secretion from the thymus having a 
curare-like effect. Further evidence that the 
thymus may be a part of the endocrine,system 
is contributed by the fact that in thyrotoxicosis 
and in Addison’s disease the thymus is enlarged 
and that it undergoes an involution following 
thyroidectomy in cases of thyrotoxicosis or in- 
jection of cortical extract in Addison’s disease. 
Likewise the gonads and the pituitary gland 
have been shown by some to have some definite 
influence on the thymus. 

Although the réle of roentgen irradiation of 
the thymus in the treatment of myasthenia 
gravis is not established, a number of observers 
have noted that roentgen therapy over the 
thymic region in cases of myasthenia gravis 
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has produced improvement or remission of 
symptoms, and in some cases definite roent- 
genologic evidence of thymic enlargement dis- 
appeared following roentgen therapy. The 
author’s own experience has confirmed the 
beneficial effects of roentgen therapy for the 
relief of symptoms of myasthenia gravis in 
selected cases.—Mary Frances Vastine. 


Gratiot, Joun H. Carotid-body tumors; col- 
lective review. Internat. Abstr. Surg., 1943, 
77, 177-186. In Surg., Gynec. & Obst., Sept., 
1943. 

During the sixty-two years since the first 
carotid-body tumor was described, not more 
than 250 cases have been reported. The subject 
is reviewed and 2 new cases are added. 

Gross Anatomy. The human carotid body 
measures § by 3 by 2 mm. It is connected to the 
carotid bifurcation by a fibrovascular band, the 
ligament of Mayer. After the age of twenty or 
thirty years the fibrous stroma increases at the 
expense of the parenchyma. The arterial supply 
is from the carotid bifurcation. Nerves are 
received from the glossopharyngeal and the 
superior cervical sympathetic ganglion, from 
the vagus and the hypoglossal. 

Embryology—unknown. Boyd believes that 
this is a dual organ from the mesoderm of the 
third branchial artery and the ectoderm. of the 
glossopharyngeal nerve. 

Function—unknown. These glands are not 
essential to life or good health. They are not 
endocrine organs. 

Pathology. Carotid-body pathology is con- 
fined to that of tumors. Probably from 15 to 20 
per cent of carotid-body tumors become malig- 
nant. They remain benign for years and then 
are only locally malignant. Distant metastases 
are rare. Perhaps they never occur. 

Etiology—unknown. Most of the patients are 
between the ages of twenty-five and sixty years. 
Both sexes are equally susceptible. 

Symptoms. Often the only symptom is the 
presence of a swelling below and behind the 
angle of the jaw. Other symptoms are due to 
pressure on surrounding structures. In a very 
small number of cases, perhaps 3 per cent, 
various manifestations of the carotid sinus syn- 
drome occur. (The symptoms attributable to 
the carotid-sinus syndrome are dizziness, weak- 
ness, faintness (usually in the upright position), 
spots before the eyes, epigastric distress, and 
unconsciousness.) A tumor is not necessary to 
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cause this reflex . . . which is produced through 
the sinus nerve. The reflex proceeds through 
one of three routes: (1) Vagal route. The symp- 
toms are due to vagus stimulation with cardiac 
asystole, sino-auricular or auriculoventricular 
block, and fall in the blood pressure which re- 
sult in dizziness and faintness. The symptoms 
are prevented by adrenalin and relieved by 
atropine. (2) Depressor nerve route. The symp- 
toms aré due to vasodilatation with fall in blood 
pressure and cerebral anoxia. They are relieved 
by adrenalin. (3) Cerebral type. The impulse 
goes directly to the medulla and hypothalamus. 
Atropine and epinephrine are of no benefit. 

Differential Diagnosis. (1) Aneurysm. of 
carotid artery; (2) metastatic malignancy; (3) 
malignant lymphomas; (4) inflammatory lymph 
nodes; (5) aberrant thyroid tissue; (6) brachial- 
cleft cysts; (7) branchiogenic carcinoma; (8) 
thyroglossal duct cysts.—Mary Frances Vas- 
tine. 


Louts H., Cootey, EF. E., and O’Keere, 
J. J. Esophagobronchial fistula. Surg., Gynec. 
& Obst., Dec., 1943, 77, 615-617. 


Fistulas between the food passages and the 
tracheobronchial tree have been classified into 
four main groups: 

1. Congenital. 

2. Neoplastic. 

3. Infectious. The infectious cases may be 
of syphilitic, tuberculous, or nonspecific 
origin. The tuberculous type occurs most 
often in children and is apparently the 
result of the breaking down of a tubercu- 
lous lymph node. 

4. Traumatic. These cases are commonly 
caused by swallowed irregular or pointed 
foreign bodies, such as bones. The trachea 
or left main bronchus should be more 
commonly involved because of their close 
proximity to the esophagus. 

Two patients with esophagobronchial fistula 
between the right main bronchus and esophagus 
which existed for nine and thirty-two months, 
respectively, are reported. No definite cause 
could be demonstrated although one patient 
had developed a pulmonary abscess and 
coughed up a mass of necrotic tissue immedi- 
ately preceding the development of symptoms. 
There was no apparent tendency for the fistula 
to close after the esophagus was placed at rest. 
Prompt closure of the esophageal end of the 
fistula resulted following the esophagoscopic 
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application of sodium hydroxide crystal fused 
on a curved metal applicator and carried into 
the fistula for a distance of several centimeters. 
Both patients have been free from symptoms 
for over eighteen months.—Mary Frances 
Vastine. 


Hacens, E. W. Anatomy of the tracheobron- 
chial tree from the bronchoscopic standpoint. 
Arch. Otolaryng., Nov., 1943, 38, 469-475. 


The author dissected 20 pairs of lungs from 
cadavers and took measurements which are 
tabulated in the article. Some general observa- 
tions were made: 

Right Lung 

1. While the right lung usually has three 
lobes, these may be incompletely sepa- 
rated. In five specimens only two lobes 
occurred. In one specimen four lobes were 
found, the fourth being a medial or azygos 
lobe. 

. The right upper lobe bronchus usually 
divides into three branches. In four speci- 
mens there were only two, and in one lung 
there were four branches. 

3. The right middle lobe bronchus is always 
present even though there is no middle 
lobe. In the latter case it supplies the 
lower part of the upper lobe. 

4. The right lower lobe bronchus usually 
branches into (a) a dorsal branch coming 
off immediately, (4) a medial branch com- 
ing off within a centimeter and (c) irregu- 
larly placed branches from the main con- 
tinuation downward. 

Left Lung 

1. The left lung usually consists of two lobes. 

2. The left upper lobe bronchus divides into 
two branches. 

3. The left lower lobe bronchus generally 
divides into a number of branches. A 
dorsal branch comes off within a centi- 
meter of the orifice. It supplies the upper 
part of the left lower lobe. The main con- 
tinuation after about 2 cm. divides into 
two rather equal branches. These are 
separated by an approximately hori- 
zontal spur, and they continue downward, 
one above the other to supply the basal 
part of the left lower lobe. 

The Blood Vessels about the Hilar Region. 

1. The aorta crosses anterior to the trachea, 
just above the bifurcation of the latter, 
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and after turning down, passes underneath 
the left main bronchus. 

. The left pulmonary artery, as well as the 
upper left pulmonary vein just below, cross 
anteriorly over the left main bronchus. 
The lower left pulmonary vein courses 
anteromedially to the left lower lobe 
bronchus. 

3. The right pulmonary artery passes anter- 
iorly across the right main bronchus just 
below the orifice of the right upper lobe 
bronchus. As on the left side, the upper 
pulmonary vein is closely associated with 
the artery. Adjacent to the right lower 
lobe bronchus and especially its medial 
branch is the right lower pulmonary vein. 
—Mary Frances Vastine. 


Creaver, FE. E. Chronic peptic ulceration of 
oesophagus. 4m. F. Digest. Dis., Sept., 1943, 
10, 319-329. 


In this series of 10 cases, there were § males 
and § females, they were between the age of 
thirty and seventy-nine years. Pain was a defi- 
nite symptom in 7 cases. This generally com- 
menced in the lower sternal region, sometimes 
coming on half to one hour after meals and was 
relieved by taking food or an alkali. The pain 
was often described as a burning sensation be- 
hind the sternum and was often worse when the 
patient was lying down. It was sometimes asso- 
ciated with regurgitation of acid mouthfuls. 
Again the pain might radiate to the back, to 
both shoulders and sometimes down one or both 
arms. Pain of a burning character was occasion- 
ally felt when patient bent forward. It was not 
infrequently of the peptic ulcer type, might be 
present daily for several weeks or months. Pain 
at first occurs when hard solids are taken; very 
hot or cold drinks, acids, condiments, etc., fre- 
quently produce it. The duration of pain may 
vary from a few minutes to hours unless re- 
lieved by alkalies or antispasmodics. 

Dysphagia may be present from the onset of 
the disease but generally develops after the 
pain has been present for some months. This 
symptom is not present until obstruction de- 
velops. The obstruction may be due to either 
spasm or actual stenosis or both. Great distress 
may be experienced if stenosis is complete and 
patient is unable to belch gas from the stomach 
into the esophagus. One of the patients had 
suffered with choking spells for fifteen years; 
attacks of dysphagia had been frequent for the 
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past ten years; however, pain had been present 
for only the past few months. 

Hemorrhage is generally not an early symp- 
tom but occurs following a long history of pain 
and dysphagia. Occasionally bright red blood 
or coffee-colored material is regurgitated; in a 
later stage, a profuse hemorrhage may occur 
and may prove fatal. Severe anemia frequently 
results from a large or repeated small hemor- 
rhages. In this series definite hematemesis oc- 
curred in 3 cases, whereas 7 had no hemorrhage. 

The roentgenological findings were positive 
for short esophagus and diaphragmatic hernia 
in 7 cases. Esophagoscopy was done in 8 cases. 
In 2 cases biopsy showed ectopic gastric mu- 
cosa. One case had both ectopic gastric mucosa 
and short esophagus associated with a dia- 
phragmatic hernia; the other case showed ec- 
topic gastric mucosa but no short esophagus.— 
Franz F. Lust. 


Srein, Georce H. Pneumonic densities ob- 
scured by the cardiac shadow. Radiology, 
Dec., 1943, 47 576-579. 

Roentgenograms of a series of proved pneu- 
monia cases have shown that areas of pneu- 
monic density may be hidden by the heart 
shadow. The fact that one area of density may 
be visible does not prove that there are no 
others, hidden in the heart shadow. Left oblique 
or left lateral projections may serve to reveal 
such hidden densities. 

Four cases are described and illustrated with 
roentgenograms showing the location of the 
obscured densities. In one case there was a 
pneumonia in the left lower lung field with the 
mesial part of the spherical consolidation ex- 
tending behind the heart shadow. This gave a 
curious half-moon image of the remaining part 
of the consolidation on the roentgenogram.— 
Audrey G. Morgan. 


Paut, Lester W. Roentgenologic aspects of 
acute and chronic esophagitis. Radiology, 
Nov., 1943, 47, 421-430. 


Esophagitis is a common complication of 
other diseases of the esophagus, such as car- 
cinoma, diverticula, cardiospasm and _ ulcer. 
The acute ulcerative form is most commonly 
seen in association with peptic ulcer, particu- 
larly of the duodenum, or after operation for 
the relief of such ulcers. Chronic esophagitis 
may be a chronic infection or the fibrous residue 
of previous infection, Both are uncommon clin- 
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ically. It is probable that a decided lowering of 
resistance must occur before acute ulcerative 
esophagitis can develop. It may be brought 
about by anything that causes relaxation of the 
cardia, permitting acid gastric juice to come 
into contact with the esophageal mucosa. The 
chief clinical symptoms are substernal pain, 
dysphagia and hematemesis. The roentgen 
signs of the acute form are diffuse spasm of the 
lower esophagus, loss of normal mucosal folds, 
a fine roughening of the margins and consider- 
able obstruction. In the chronic form the chief 
roentgen signs are those of diffuse fibrous stric- 
ture or in some cases intermittent diffuse spasm 
of the lower half or third with thickening of the 
mucosal folds. 

Five cases are described and illustrated with 
roentgenograms. 

In. the discussion Dr. Templeton said that 
esophagitis may involve only the mucosa and 
not the submucosa. In that case the diagnosis 
cannot be made by roentgen examination. He 
prefers to use only the anatomical signs for 
diagnosis, such as thickening of the mucosal 
folds, shallow ulceration and fissure. He is not 
sure that the spastic phenomena are diagnostic 
of esophagitis. It is possible that carcinoma and 
peptic ulcers of the esophagus are complications 
of esophagitis rather than esophagitis being a 
complication of peptic ulcer and carcinoma.— 
Audrey G. Morgan. 


Binss, Francis E., and Bertanp, Harry I. 
Roentgenological manifestations of pleuro- 
pulmonary involvement in tularemia. Radio/- 
ogy, Nov., 1943, 475 431-437. 

The authors discuss 81 cases of tularemia 
seen by them in 36 of which there were chest 
symptoms. In 29 of these roentgenograms of 
the chest were made. The cases are divided into 
two groups: 72 of the ulceroglandular, glandu- 
lar and oculoglandular types and g of the ty- 
phoid type. Of the 72 cases in the first group, 27 
had symptoms or physical signs referable to 
the chest. In 19 there was roentgen evidence of 
pleuropulmonary involvement beginning with 
hilar adenopathy followed by retrograde exten- 
sion through the lymphatics into the lung 
parenchyma or even into the pleura, resulting 
in effusion. In this group of 19 cases there were 
4 deaths, while in the $3 cases that did not 
show pulmonary lesions there was only 1 death 
from septicemia. In the second group of g cases 
of typhoid tularemia all had signs of lung in- 
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volvement. These showed involvement of the 
parenchyma resembling that of pneumonia and 
the hilar nodes were generally not enlarged. 
Seven of these patients had pneumonia, in 1 
case complicated by abscess formation. Three 
of these 7 patients died. 

Nine cases illustrative of these two types of 
lung involvement in tularemia are described 
and illustrated with roentgenograms.— Audrey 
G. Morgan. 


ABDOMEN 


Vinson, Porrer P. Treatment of dysphagia 
from hernia through esophageal hiatus in 
diaphragm. Arch. Otolaryng, July, 1943, 38, 
27-31. 


There are two types of diaphragmatic hernia 
in which dysphagia is often the predominating 
symptom. One of these is the para-esophageal 
hernia and the other is the short esophageal 
hernia. 

The author has seen §3 diaphragmatic her- 
nias over the past six years. Of these, 11 were 
para-esophageal, 3 in men and 8 in women. 
Forty-two had short esophageal hernias and of 
these, 18 were in men and 24 in women. All the 
patients were more than forty years of age. The 
difficulty in swallowing was more pronounced 
in those with the short esophageal type. In this 
type dysphagia results from spasm or stricture 
at the junction of the esophagus and the her- 
nial sac. In persons with hernia of the para- 
esophageal type it results from stricture in the 
lower portion of the esophagus, spasm at the 
cardia or pressure from the herniated portion of 
the stomach on the lower part of the esophagus. 
It is hard to explain why, in the patients who 
have congenital shortening of the esophagus, 
there is seldom dysphagia before forty years of 
age although the deformity has presumably 
been present since birth. 

The signs and symptoms of diaphragmatic 
hernias (the para-esophageal and short esopha- 
gus hernias) which may be noted include: 

1. Intermittent dysphagia observed on swal- 

lowing any type of food, solid or liquid. 

2. Constant fear of choking. 

Complete esophageal obstruction from a 
bolus of meat (for example) may occur. 

4. Bleeding may take place as the result of 

ulceration at the junction of the esopha- 

gus and the hernial sac. 
5. Cicatrical stricture may occur as the re- 
sult of recurring ulceration and healing. 
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(When cicatrical stricture is present in 
diaphragmatic hernia, the resultant dys- 
phagia is indistinguishable from benign 
stricture from other causes.) 
6. Gaseous distention especially after meals 
and when the patient is lying down at 
night. The degree of distress usually de- 
pends on the size of the hernial sac and 
is therefore more pronounced in patients 
with para-esophageal hernia. 
Epigastric and substernal pain which may 
be indistinguishable from that of coronary 
disease, cardiospasm or gallbladder colic 
pain. 

8. Severe anemia may occur. The bleeding 
may be prolonged oozing or it may be a 
sudden severe hemorrhage. 

As for treatment, operation is the most satis- 
factory procedure in the para-esophageal type 
of hernia. For patients with congenital shorten- 
ing of the esophagus with hernia, operation is 
not satisfactory. Passage of dilating sounds 
over a previously swallowed silk thread will 
provide satisfactory results.—Mary Frances 
Vastine. 


Jenkinson, FE. L., and Larrerer, K. K. Non- 
organic gastric filling defects simulating car- 
cinoma. Radiology, Nov., 1943, 47, 444-450. 


Two cases are described and illustrated in 
which roentgen examination showed filling 
defects seemingly those of carcinoma. On the 
basis of the findings operation was performed 
and no abnormality found. Even sections re- 
moved for microscopic examination showed 
nothing abnormal. It was decided that the find- 
ings had been caused by spasm which had not 
been relieved by the administration of atropine. 
It is quite true that changes similar to those of 
carcinoma may be caused by spasm. Deformi- 
ties involving only the walls of the stomach may 
be due to spasm. It has been believed that 
spasm of the pyloric antrum looks smooth and 
narrow on roentgen examination but this was 
not so in these cases. If an absolutely reliable 
antispasmodic could be found it would greatly 
aid diagnosis in such cases. The qualities of vari- 
ous antispasmodics are discussed. 

While the authors accept the pathologist’s 
report they still think this spasm may be an 
early manifestation of some lesion that may 
later prove more serious. In the discussion sev- 
eral of the discussants agreed with this view. 
Audrey G. Morgan. 
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STEIGMANN, Freperick. Considerations on the 
diagnosis of large gastric ulcers and implica- 
tions as to treatment. dm. F. Digest. Dis., 
March, 1943, 70, 88-93. 


It is evident that large gastric ulcers are sig- 
nificantly more often malignant than are small- 
er lesions. The hazards confronting the clini- 
cian, roentgenologist, and gastroscopist in the 
differential diagnosis of large gastric ulcers are 
great and this fact needs to be re-emphasized. 
The results of this study of large gastric ulcers, 
extending over a period of ten years, support 
similar previous reports showing that there is 
nothing in the history, physical examination, 
laboratory tests, findings on roentgen study, 
gastroscopy, or in the results of medical treat- 
ment which will unfailingly differentiate a 
benign from a malignant gastric ulcer. In some 
cases only the histopathologic examination of 
the excised lesion will lead to correct diagnosis. 

The therapeutic implications of the foregoing 
considerations would seem to be clear. To the 
author, as to many others, the observations 
here reported suggest the advisability of resect- 
ing every large gastric ulcer. As pointed out in 
a previous paper, resection of large gastric 
ulcers is advisable not only because of the dan- 
ger of misdiagnosing a malignant lesion as be- 
nign, but also because the complications of 
these large gastric ulcers make them in a way 
malignant when they are histopathologically 
benign. Surgery is advised by the author for 
large gastric ulcers even though he is aware of 
Bloomfield’s conclusion that errors in differen- 
tial diagnosis do not exceed the mortality rate 
of resection. This conclusion seems inapplicable 
to the clinic where he works where the mortal- 
ity from operations is not high. 

For years the author followed the plan of 
closely observing his patients with large gastric 
ulcers until the lesion was completely healed. 
The results, however, were not entirely satis- 
factory inasmuch as even when the lesion was 
not malignant, he frequently saw recurrences 
and complications after apparent complete 
healing and finally he often had to operate. 
From such observations, he would hesitate to 
say that there is such a thing as complete heal- 
ing of a large gastric ulcer on medical treatment. 
The excellent paper by Palmer and his asso- 
ciates supports this view. Considering, there- 
fore, the complications that may arise from 
large gastric ulcers, even when they are benign, 
and the possibility that they may be carcino- 
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matous, it seems to him that one can never rest 
content until such a lesion is resected.—-Franz 


F. Lust. 


Peart, Fevix L., and Brunn, Haro tp. Mul- 
tiple gastric polyposis. Surg., Gynec. & Obst., 
March, 1943, 76, 257-281. 


This report is an analysis of 41 cases of gastric 
polyposis having 3 or more polyps. It is supple- 
mentary to a previous report of 84 cases pub- 
lished by Brunn and Pearl in 1926. The report 
is high-lighted in the summary: 


I. 


5. 


Multiple gastric polyposis may be con- 
genital (or neoplastic) or inflammatory 
(or hyperplastic). The condition of mul- 
tiple gastric polyposis stops abruptly at 
the duodenum. 

The symptoms are not characteristic. In 
the series, epigastric pain and tenderness 
were most frequent. In over half of the 
cases bleeding was found to take place in 
the vomitus, stool, or gastric content. 
Pedunculated tumors and those near the 
pylorus are more apt to give symptoms of 
separation of polyps or pyloric obstruc- 
tion. Some patients have had symptoms 
over twenty years. 


. The roentgenogram may fail to differenti- 


ate multiple polyposis from chronic hyper- 
trophic gastritis, retained food, bezoar 
or sarcoma. The correct diagnosis was 
made most often by roentgen examination 
and by operation, but the condition was 
often overlooked by the roentgenologist. 
In the 41 cases, the correct diagnosis was 
made by roentgen examination in 17, by 
operation in 13, by examination of the ex- 
cised surgical specimen in 5, and by 
autopsy in 6. 

Gastroscopy is a valuable aid in the diag- 
nosis of gastropathies especially in the 
differentiation between benign and malig- 
nant lesions and between polyposis and 
hypertrophic gastritis. 

Free hydrochloric acid was absent from 
the gastric contents in almost every case. 


6. Of the 41 cases, 4 gave no malignancy 


data. Of the remaining 37, malignant al- 
teration was found in 19. This argues for 
radical surgical removal of the tumor- 
bearing area by gastric resection as soon 
as the diagnosis is made.—Mary Frances 
Vastine. 
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Me A., and Hitter, Roperr I. Pro- 
lapsed gastric mucosa; roentgenologic dem- 
onstration of ulcer crater in prolapsed poly- 
poid mucosa. 4m. F. Digest. Dis., March, 
1943, 93-95. 

A case of prolapsed polypoid gastric mucosa, 
visualized by roentgen examination and verified 
by surgery, is presented. Severe melena arising 
from two ulcers on the prolapsing mucosa was 
the outstanding symptom. At least one of the 
ulcers was demonstrable on the roentgeno- 
grams.—Franz F. Lust. 


SmitH, Lucian A., and River, AnpRew B. 
Gastroileostomy and gastroileal ulcer. Surg., 
Gynec., & Obst., Jan, 1943, 76, 110-114. 


A 


enterostomy is a stoma which is gastroileal in- 
stead of gastrojejunal. This low anastomosis is 
the result of a surgical error. At the Mayo Clinic 
approximately one diagnosis of this condition is 
made in each one to two years, Roentgeno- 
logical examination is of the greatest value in 
making the diagnosis. 

In this paper, 9 cases of gastroileostomy are 
reported. The symptoms of gastroileostomy are 
discussed. They include: 

I. 


Brown, Samuet, McCartny, J. E., and Fine, 
Arcuige. The roentgen diagnosis of biliary 
tract tumors. Radiology, Nov., 1943, 4/, 
459-463. 

The word tumor as used here applies to all 
enlargements, inflammatory, non-inflammatory 
or neoplastic. In roentgen examination a fluoro- 


complication which may follow gastro- 


Diarrhea which characteristically begins 
soon after operation and often is lienteric 
in type. 

Vomiting which occasionally has a fecal 
quality. 

Loss of weight which varies with the se- 
verity of the diarrhea. 

Pain of the bowel type when unmixed with 
that of gastroileitis or gastoileal ulcer. 
This type of pain is lower abdominal and 
cramping with relief on passage of flatus, 
stool, or an enema. Gastroileitis and gas- 
troileal ulcers may simulate gastrojejunal 
ulcer clinically. They are present only 
when the concentration of free acid is sig- 
nificant. Gastroileitis was present in 1 
case and gastroileal ulcer in 3 cases of the 
series reported.—Mary Frances Vastine. 
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scopic inspection should first be made of the 
chest, and then a general survey of the abdo- 
men with plain roentgenograms and, third, a 
study of the gastrointestinal tract for possible 
changes produced by pressure. 

One of the most frequent findings is elevation 
of the diaphragm on the right side due to en- 
larged liver, subphrenic abscess, phrenic paraly- 
sis, atelectasis or eventration. If the cause of 
the elevation is not known the diagnosis can 
generally be established by examination of the 
stomach and intestines with a barium meal and 
enema. In enlargement of the liver the stomach 
and duodenum are displaced to the left and 
backward and the colon downwards. In all of 
the other conditions the stomach and colon are 
usually pulled upward in the same direction as 
the liver. 

In taking the plain views of the abdomen, in 
addition to anteroposterior and lateral views, 
a left anterior oblique view should be used to 
separate the shadow of the right kidney from a 
superimposed shadow of an enlarged gallblad- 
der. 

In the roentgen diagnosis of tumors of the 
common duct it is necessary to have an accu- 
rate knowledge of the exact relationship be- 
tween the gallbladder, ducts, pancreas and 
duodenum. There may be defects in the lumen 
of the duodenum at or just beyond the superior 
angle due to pressure from dilatation of the 
neck of the gallbladder, the cystic or common 
duct, caused by obstruction by a stone or tum- 
or. The most satisfactory view for demonstrat- 
ing a pressure defect in the duodenum is the 
right lateral or right anterior oblique with the 
patient lying on the horizontal fluoroscope. 

Roentgenograms are given showing the dif- 
ferent forms of tumors of the liver, gallbladder 
and extrabiliary tract.—Audrey G. Morgan. 


BRUNSCHWIG, ALEXANDER, and TEMPEETON, 
Freperic E. Roentgenographic diagnosis 
of neoplasms of the peri-ampullary region 
and head of the pancreas. Radiology, Nov., 
1943, 4/5 438-443. 

As carcinomas of the head of the pancreas 
and of the ampulla of Vater can be totally ex- 
cised, together with the duodenum, it is very 
important to be able to make an early roentgen 
diagnosis of such tumors. Peri-ampullar tumors 
can be seen more readily than those of the head 
of the pancreas as the latter sometimes do not 
make changes in the outline of the duodenal 
curvature. 
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Ampullar carcinomas may be polypoid and 
protrude into the lumen of the duodenum, in 
which case they are readily recognizable. A 
tumor inside the ampulla expands it and gives 
the picture of a smooth, enlarged papilla of 
Vater. These are sometimes not detected be- 
cause of inability to produce marked distention 
of the duodenum by barium. Ampullar car- 
cinomas may also show flattened ulcerations 
with raised rolled edges. Extensive infiltration 
of the wall of the duodenum by carcinoma of 
the ampulla or carcinoma primary in the second 
portion of the duodenum causes great distortion 
of the wall and rigidity of the involved segment, 
and should be easily detected. In these cases 
the normal mucosal markings are replaced by 
irregular coarse markings and polypoid masses 
may protrude into the lumen. Even in such 
advanced cases operation may be _ possible. 
Frostberg’s reversed 3 (¢) sign indicates edema 
of the papilla resulting from tumor in or near 
the ampulla. It is of great value when positive 
but of little or none when negative. But all of 
the signs of carcinoma of the ampulla may be 
present and there may be no tumor. 

As mentioned before, small carcinomas of 
the head of the pancreas may show no signs of 
distortion of the duodenum but such small 
tumors in the periphery of the head may invade 
the duodenum and cause areas of rigidity or 
even ulcerations. These different types of car- 
cinoma are illustrated with roentgenograms. 

But even if there is no roentgen evidence of 
tumor, exploratory operation should be per- 
formed if there is the clinical picture of ob- 
structive icterus, unassociated with typical 
gallstone colic and possibly accompanied by an 
enlarged, distended and palpable gallbladder. 
Nor should laparotomy be refused because 
there is roentgen evidence of extensive involve- 
ment of the duodenum, as the resection of even 
large tumors in this region will give some pallia- 
tion to the patient whose average length of life 
without treatment is but six or eight months.— 
Audrey G. Morgan. 


Gite, Joun F., and MacCarry, Wo. C., Jr. 
Calcified concretions within a Meckel’s di- 
verticulum. Radiology, Nov., 1943, 4/, 491- 
494- 

Calcification in appendiceal concretions dense 
enough to cause a shadow on the roentgeno- 
gram have been described before but so far as 
the authors know no case has been described in 
the American literature in which calcified con- 
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cretions in a Meckel’s diverticulum were dem- 
onstrated surgically. Such a case is described in 
a white man, aged thirty-four, who complained 
of nausea, vomiting and abdominal pain. The 
clinical impression was that of acute intestinal 
obstruction. A roentgenogram showed multiple 
distended loops of small bowel with an ab- 
normal amount of gas in the colon. There were 
two irregular areas of calcification in the right 
lower abdomen which were thought to be cal- 
cified lymph nodes. Exploratory laparotomy 
was performed and showed a Meckel’s diver- 
ticulum arising about 20 inches above the ileo- 
cecal valve which ran down freely without a 
mesentery to the right pelvic wall. At this point 
the distal end was attached to the tip of the ap- 
pendix. The diverticulum and the appendix 
formed a band behind which a loop of ileum had 
become lodged and obstructed. It is believed 
that appendicitis with adhesions and rupture 
into the diverticulum laid the foundation for 
the resultant intestinal obstruction. 

Drawings of the specimen are given.— Audrey 
G. Morgan. 


Mu sow, F. W. Meckel’s diverticulum con- 
taining calculi. 4m. F. Digest. Dis., May, 
1943, 70, 188-189. 


Reports of calculi in Meckel’s diverticulum 
are very rare. Only 9 previous reports could be 
found, yet it has been estimated by various 
authors that 1 to 2 per cent of the population 
have a Meckel’s diverticulum. There are many 
reports in the literature of cases, yet only 2 
cases of calculi in it could be found in the 
American literature. Such calculi when seen in 
roentgen examinations might be mistaken for 
calcified lymph nodes, renal calculi or phlebo- 
liths. These stones have the appearance of gall- 
stones in a few instances. It appears, however, 
that by proper physical and chemical examina- 
tions they can be distinguished from gallstones. 
In the present case the stones were obviously 
formed in the diverticulum. The association of 
an acute appendix with the acute diverticulitis 
or other acute abdominal conditions is not un- 
expected, and in the reported instance reveals 
the value of a thorough exploration where pos- 
sible in acute abdominal conditions. Franz F. 
Lust. 


Rocer L. J., Dixon, Craupe F., 
and Weser, Harry M. Polypoid lesions of 
the colon of children. Surg., Gynec. & Obdst., 


Dec., 19435775 639-644. 
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This paper is based on the study of 11 cases 
of polypoid lesions of the colon. In all of these 
cases the patients were children and the colonic 
lesions were situated beyond the reach of the 
sigmoidoscope. 


Symptoms. 
1. Blood in the stools was the outstanding 
symptom. 
2. Small amounts of clear or blood-tinged 


mucus were observed in § cases. 

3. Pain was not a prominent symptom. 

4. Diarrhea was present in only 1 case. 

5 Polypoid lesions of the colon were fre- 
quently associated with similar lesions of 
the rectum. 

Diagnosis. 


1. The blood is bright red indicating that 
the source of the bleeding is in the lower 
part of the gastrointestinal tract, certainly 
below the ileocecal valve. 

2. The blood is usually on the outside of the 
stool and is not mixed with it as is usually 
the case in which the bleeding is due to 
lesions of the small intestine, such as 
Meckel’s diverticulum. 

3. The bleeding is not associated with diar- 
rhea. 

4. Patients who have polypoid lesions of the 
colon are usually well nourished. 

Proctosigmoidoscopy. 

1. In 6 of the 11 cases, polypoid lesions also 

were present in the rectum. 
Roentgenologic Examination. 

1. The large intestine of the child is of pro- 
portionally greater length and caliber than 
is that of an adult. Castor oil seems the 
best agent to use in children for the pur- 
pose of preparing the large intestine for 
roentgenologic examination as it does not 
exaggerate this disproportion in length 
and caliber. Fifteen cubic centimeters is 
given to infants and 30 cc. to older chil- 
dren the night before the examination. A 
simple enema is given the morning of the 
examination. 

2. The opaque enema is given as rapidly as 
possible as the child is apt to become un- 
ruly if the examination is prolonged. Seda- 
tion (with barbiturates) is sometimes 
necessary. A double contrast enema is al- 
ways obtained. 

Treatment. 
The treatment of polypoid lesions of the colon 
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consists of transcolonic excision of the lesions 
or resection of the involved segment of the 
colon. 


Pathologic Changes. 


In 9 of the 11 cases, microscopic examination 
disclosed that the lesion was an adenocarci- 
noma, Grade 1 or low Grade 1. In the 2 remain- 
ing cases, the lesion was classified as an ade- 
noma. Although polypoid lesions may be li- 
pomatous, fibromatous, or angiomatous, the 
authors have never observed such lesions in the 
colon of children.—Mary Frances Vastine. 


Gerwic, W. H., Jr., and Stone, Harvey B. 
Enteric intussusception in adults. Surg., 
Gynec. & Obst., Jan., 1943, 76, 95-99. 


Acute enteric intussusception in the adult is 
an entity that is encountered only occasion- 
ally. Polyps in the colon are quite common 
and their occurrence in the small intestine 
is rather rare, but a combination of polyps 
in both the large and small bowel is most 
unusual. A case is reported of an acute jejunal 
intussusception occurring in an adult in whom 
multiple polyps of both the large and small 
intestine were later found. Four weeks fol- 
lowing the operation for intussusception a 
barium enema examination was done. The 
polyps in the large bowel were seen only when 
the double contrast study was made following 
evacuation of the barium. 

In this paper, intussusception is thoroughly 
discussed as to: 

1. Definition, classification, mechanism and 

etiology. 

a. The primary or acute type occurs 
chiefly in infants at the ileocecal region. 
An underlying lesion is seldom found 
in these cases and once reduced it sel- 
dom recurs. 

b. The secondary or chronic recufring 
type usually occurs in adults or older 
children and an organic causative 
factor is frequently present. In the 
large bowel, the chief offender is the 
malignant tumor while in the small in- 
testine benign neoplasms (especially 
the adenomatous polyps and lipomas) 
are most often encountered as etio- 
logical factors. Any tumor of the intes- 
tines is a potential cause of intussuscep- 
tion and unless there is a definite con- 
traindication it should be removed. 


This is especially true if the growth is 
an adenomatous polyp for these polyps 
tend to undergo malignant change. 
Lawrence has reported 232 autopsy 
findings of polyps of the gastrointes- 
tinal tract with malignant transforma- 
tion in from 6 to 7 per cent. It is in the 
descending colon, sigmoid and rectum 
that polyps bear the closest relation- 
ship to malignancy. 
2. Symptomatology. 

a. Primary type—young healthy infant 
suddenly begins to have colic-like pain, 
passes blood from rectum, develops an 
abdominal mass and shows signs of in- 
testinal obstruction. 

b. Secondary type—occurs in an adult 
who may present varied symptoms and 
in whom a preoperative diagnosis of in- 
testinal obstruction is usually made. 
The picture is that of high obstruction 
if in the small bowel and of slower low 
obstruction if in the large bowel. Bleed- 
ing from the rectum is seldom encoun- 
tered. There is usually a history of ir- 
regular attacks of colic-like pain. 

3. Treatment. 

Surgery—reduction in the primary form; 

reduction or resection in the secondary 

form.—Mary Frances Vastine. 


Mayorat, A. Motor changes observed fluoro- 
scopically in the colon of a patient afflicted 
with a tumor in the hypothalamic region. 
Am. F. Digest. Dis., Aug., 1943, 70, 305-307- 


The author describes his observations in a 
case of a brain tumor (astroblastoma) of the 
right gyrus hippocampus with massive hemor- 
rhage. The roentgenological examination of the 
upper gastrointestinal tract failed to show any 
pathologic condition; however, no barium was 
seen in the colon at the six hour examination. 
The findings of the author during the barium 
enema were the following: “During fluoroscopic 
observation, great difficulty was encountered 
in filling the descending colon, the progress of 
the opaque media was very slow due to marked 
spasticity. When the head of the column 
reached the mid-transverse colon propulsive 
motility became very active, barium was 
squeezed out of the lumen toward the anus. 
After 20 to 40 seconds the colon would calm suf- 
ficiently to allow further progress of the enema. 
Each advance, however, was met with further 
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and similar propulsive movements of the gut. 
The contractions were very forcible and com- 
plete. No barium remained in the portion of the 
intestine showing contraction except for a few 
flecks attached to the mucosa. In about 30 sec- 
onds these explosive movements would subside 
sufficiently to allow some barium to advance in 
the intestines. ... the proximal portion of the 
colon was finally filled, but at no time during 
the period of examination, that lasted about 
five or six minutes, did the colon show complete 
relaxation. The movements of the colon were 
like those seen in cecal tuberculosis.” 

Two weeks later another barium enema ex- 
amination was made. At this time no abnormal- 
ity was found except for a localized area of 
what appeared to be thickened mucosa at the 
cecum. 

Repeated stool examinations were negative 
for occult blood and amoeba. There were no 
signs of tuberculosis. At autopsy the gastro- 
intestinal tract was found to be normal.— 


Franz F. Lust. 


Gotos, Meyer. The merits of sigmoidoscopy 
preceding a barium enema. 4m. F. Digest. 
Dis., May, 1943, 70, 182-184. 


Golob describes a case of an adenocarcinoma 
of the rectosigmoid. Sigmoidoscopy was able to 
detect the tumor, whereas the roentgenolog- 
ical examination was not able to visualize the 
lesion. Canalization was noted while the barium 
enema was administered. The post evacuation 
roentgenogram might have given a hint that 
there was a tumor present. Golob emphasizes 
the importance of the direct examination in 
conjunction with all roentgenological examina- 
tions of the colon.—Franz F. Lust. 


ProssteEIn, J. G. and Senruria, H. R. Volvu- 
lus of the sigmoid colon. Surg., Gynec. & 
Obst., Dec., 1943, 77, 669-672. 


The occurrence of volvulus in this country 
is relatively infrequent. By contrast, sigmoid 
volvulus occurring as an acute abdominal emer- 
gency is very common in Russia and Germany. 
The frequency of redundant colons is attributed 
by most authors to a coarse vegetable diet rich 
in undigestible cellulose which makes a great 
demand on the pelvic colon as a fecal store- 
house. 

Two cases of volvulus of the sigmoid colon 
are reported. In 1 of the cases, hepatodiaphrag- 
matic interposition of the colon was present in 
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addition to a volvulus of the megasigmoid, two 

relatively uncommon and usually distinct con- 

ditions. 

The roentgenologic findings in hepatodia- 
phragmatic interposition of the colon (or hepa- 
toptosis) were first described by Béclére in 
1899 who wrongly interpreted the findings as 
those of a subphrenic abscess. 

In their discussion of the cases presented the 
authors bring out the following points: 

1. Volvulus may occur in the sigmoid-cecum 
and in the small intestine. The most com- 
mon site is the sigmoid. 

2. The symptoms of volvulus simulate 
closely the findings of other obstructive 
lesions of the colon or small intestine de- 
pending on the acuteness or chronicity. 

3. Volvulus of the sigmoid shows a decided 
tendency to recur. 

4. Untwisting the bowel in a case of volvulus 

accomplishes nothing toward removing 

the predisposing or etiological factors. 

. Since shortening of the mesentery, sig- 
moidopexy, and other procedures have 
not produced satisfactory results, it is the 
authors’ opinion that an immediate ob- 
structive resection should be attempted 
at the primary exploration if it is possible. 
—Mary Frances Vastine. 


a 


MeruHeny, Davin, and Nicnots, H. E. Vol- 
vulus of the sigmoid. Surg., Gynec. & Obst., 
Feb., 1943, 76, 239-246. 

Volvulus of the sigmoid occurs when the 
sigmoid is so redundant and the mesentery so 
relaxed as to permit a twisting of this part of 
the gut. The obstruction may be partial, com- 
plete, or strangulated. Clinically significant re- 
dundancy of the gut may be congenital or ac- 
quired. Too much sigmoid may be a congenital 
abnormality. The authors believe that redun- 
dancy may be increased over a period of years to 
the point where it will cause strangulated vol- 
vulus. The symptoms include: 

1. Attacks of partial obstruction of the colon 
at first. Obstipation for a day is followed 
by a more or less distended abdomen and 
gas pains below the navel. 

Tenderness on the left side. 

3. Occasionally the redundant sigmoid may 
be palpated above the navel on the left 
side. It seems like a phantom cyst that 
disappears as it is being examined. 

4. When a patient has learned that an enema, 


Vou. 53, No. 6 = 
| 


628 Abstracts of Roentgen and Radium Literature June, 1945 


especially one taken in the knee-chest 
position, will produce relief, recurrent 
volvulus of the sigmoid should be sus- 
pected. 

Since one-third of all patients having barium 
enemas show some redundancy of the sigmoid, 
the roentgenologist is not justified in making 
the diagnosis before obstruction occurs. The 
incidence of recurrent volvulus of the sigmoid is 
more common than the diagnosis. It has been 
estimated that volvulus in this region accounts 
for 15 per cent of intestinal obstructions. In the 
King County Hospital, Seattle, Washington, 
from 1934 to 1941, 496 patients with intestinal 
obstruction were admitted. Of these cases 5 
were due to volvulus of the sigmoid. The auth- 
ors report these 5 cases in detail.—Mary 
Frances Vastine. 


Heitsprun, Norman. Roentgen evidence sug- 
gesting enterocolitis associated with pro- 
longed cathartic abuse. Radiology, Nov., 
1943, 4/, 486-491. 

A case is described in a white woman thirty- 
six years of age in which there were extensive 
changes in the lower part of the small bowel 
and throughout the large bowel. The roentgen 
findings were those of ileitis and colitis. The 
article is illustrated with roentgenograms show- 
ing the changes. The patient had none of the 
clinical signs of these diseases and the only 
factor that could be found which seemed to ex- 
plain them was that for twenty years the wo- 
man had been stubbornly constipated and had 
taken irritant cathartics daily throughout that 
period. The roentgen findings improved mark- 
edly as soon as the use of these irritant drugs 
was stopped.— Audrey G. Morgan. 


GYNECOLOGY AND OBSTETRICS 


Tuoms, Herserr. Roentgen pelvimetry; a 
commentary. Surg., Gynec. & Obst., Aug., 
19435 77, 153-156. 


Because of the definite clinical significance of 
variations in the bony pelvis, the experience of 
the writer has led him to recommend that all 
primigravid women should have the benefit of 
the roentgen survey of the pelvis. During the 
past seven years, 2,000 patients have been so 
surveyed in the author’s clinic. The comments 
made include: 

1. The two pelvic views used are the inlet 
and lateral ones. A 36 inch target-film distance 
is used so that distortion is minimized. 

2. The inlet view is taken with the patient 
semirecumbent, using a back rest and centering 
the target 6 cm. posterior to the upper sym- 
physial border. The pelvic inlet is made parallel 
to the film by measuring vertically the distance 
from the table top to a point 1.5 cm. below the 
upper symphysial border on its anterior sur- 
face and measuring vertically the distance from 
the table top to the interspace posteriorly be- 
tween the fourth and fifth lumbar vertebrae. 
The patient’s position must be such that these 
two points are equidistant from the table top, 
for they establish the level of the pelvic inlet. 

The lateral view is taken with the patient 
standing in the lateral position, the target being 
centered at the upper edge of the acetabulum. 
The correction of distortion in both views is 
made with an isometric rule introduced in the 
plane to be measured. In the inlet view this is 
done by a double exposure and in the lateral 
view this scale is projected at the one exposure. 

3. It has been found that an allowance for 
each patient of fifteen to twenty minutes is 
sufficient for the roentgen study. The inlet view 
is taken on an 8 by 10 inch film and the lateral 
on an 11 by 14 inch film. 

4. Pelvic outlet views are not included in the 
roentgen survey as roentgen methods are not 
too satisfactory for accurate measurements in 
this portion of the pelvis and the usual palpa- 
tory methods are adequate for both mensura- 
tion and for determining the important con- 
tours.—Mary Francis Vastine. 
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stration of, 454 
triticeous, roentgen-anatomic study, 166 
CaTHARTICS, roentgen evidence suggesting entero- 
colitis associated with prolonged use of 
(abs), 628 
Caupa EQuiNA, herniation of, following laminec- 
tomy of sacrum (abs), 410 
Cavities, infected, roentgen exploration of (abs), 417 
CecuM, solitary diverticulitis of (abs), 308 
CeELLs, cultivated in vitro, effect of roentgen rays on 
(abs), 209 
response of, in vitro, to variations in roentgen- 
ray dosage (abs), 525 
CuEst, roentgen pathology of, in battle casualties, 1 
CHILDHOOD, acute lymphatic leukemia in (abs), 416 
early recognition of endocrine disorders in, by 
roentgenograms of wrist to determine ossi- 
fication index, 55 
CHILDREN, nontuberculous empyema thoracis in 
(abs), 617 
polypoid lesions of colon of (abs), 625 
roentgenologic pattern of small intestine in 
(abs), 95 
CHOLEDOCHODUODENAL fistula, 470 
CHONDRO-OssEOUS dystrophy with punctate epi- 
physeal dysplasia (abs), 410 
CHONDRO-OSTEODYSTROPHY, case observed during 
pregnancy (abs), 409 
CirRcULATION, evolution of, in developing femoral 
head and neck (abs), 414 
CLEVELAND RapIoLoGicaL Society, 401 
Cuinic, cancer, réle of, in cancer control (abs), 104 
tumor, for patients of moderate means (abs), 
105 
tumor, organization, experiences and results in 
New York State (abs), 104 
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tumor, practical aspects of management of 
(abs), 105 
tumor, réle of surgeon in (abs), 105 
CoarcTaTION of aorta, osteopathia condensans dis- 
seminata associated with (abs), 409 
Coton, acute obstruction of, 132 
of children, polypoid lesions of (abs), 625 
of patient with tumor in hypothalamic region, 
motor changes observed fluoroscopically in 
(abs), 626 
sigmoid, constricting lesions of (abs), 309 
sigmoid, differential diagnosis between volvulus 
and cancer of, by preliminary roentgeno- 
gram, 132 
sigmoid, volvulus of (abs), 627 
Compounps, biologically active, effect of roentgen 
rays on aqueous solutions of (abs), 525 
ConpyLes of mandible, technique of roentgen- 
ography of, 303 
ConGENITAL aplasia of lung, 129 
changes in knee joint, 2 
hydronephrosis caused by polar artery, 273 
. laryngeal stridor (abs), 200 
Coo.ipce, W. D., retirement of, as vice-president of 
General Electric Company, 299 
Coronoip process of mandible, osteochondroma of 
(abs), 99 
Correx and spongiosa, relative importance of, 
roentgenogram of normal vertebral body, 40 
CRANIOLACUNIA, roentgen diagnosis of (abs), 198 
Cyst See also Echinococcus 
calcified nonparasitic, of spleen (abs), 95 
infected lung (abs), g1 
Cystitis, factitial (E), 180 
CysTOSARCOMA PHYLLOIDES (abs), 617 


Denver Rapio.ocicat CLus, 401 
Device for prevention of accidental radiation over- 
dosage due to incorrect filter-kilovoltage 
combinations, 87 
DiaGNosis, roentgenographic, increased filtration in 
(abs), 210 
DiaPHRAGM, hemangio-endothelioma of, 373 
treatment of dy sphagia from hernia through 
esophageal hiatus in (abs), 621 
Dioprast as contrast medium in intravenous urog- 
raphy, 527 
DisaBitiry, correlation of, with roentgen findings 
(abs), 3133 (abs), 314 
in low back injuries, evaluation of (abs), 314 
Disproportion between size of fetal head and that 
of fetus, roentgen diagnosis (abs), 310 
DiveRTICULITIS, solitary, of cecum (abs), 308 
Diverticu_um, Meckel’s, 142 
Meckel’s, calcified concretions within (abs), 624 
Meckel’s, containing calculi (abs), 625 
of bladder (abs), 312 
Dosace calculations for various combinations of 
parametrial needles and intracervical tan- 
dems (abs), 107 
device for prevention of accidental radiation 
overdosage, 87 
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radiation, quality, area and distance relationship 
for Ds, Dio and Di; in (abs), 212 
roentgen ray, response of cells in vitro to varia- 
tions in (abs), 525 
tissue, in control of carcinoma of cervix (abs), 
205 
volume, in radiation therapy, 77 
Dose, materials for depth measurement of (abs), 212 
Doses, large, of roentgen radiation, changes after 
treatment of unprotected brain with, 171 
DRINKING WATER, fluoride osteosclerosis from (abs), 
100 
Dyspepsia, comparison of roentgen and gastro- 
scopic findings in 200 soldiers with (abs), 
307 
Dyspuacia from hernia through esophageal hiatus in 
diaphragm, treatment of (abs), 621 
Dysp.asiA, polyostotic fibrous (abs), 100 
punctate epiphyseal, chondro-osseous dystrophy 
with (abs), 410 
Dystropuy, chondro-osseous, with punctate epi- 
physeal dysplasia (abs), 410 
familial vertebral (abs), 411 


Ecuinococcus cyst of heart, 15 
of lung (abs), 91 
EprroriaLs 
Radium therapy, roentgen therapy and the ra- 
diation therapist, 81 
Factitial reactions in connection with irradia- 
tion of the pelvis, 180 
Alexander Howard Pirie, 1875-1944, 184 
The question of ureteral obstruction by irradia- 
tion, 291 
Hemoptysis in mitral stenosis, 396 
The new era in medicine, S01 
The roentgenologic examination of the small in- 
testine, 604 
Effect of ionizing radiations on broad bean root (abs), 
§26 
of irradiation on bone, 62 
of roentgen irradiation on hormone content and 
secretion of adrenal medulla (abs), 525 
of roentgen rays on aqueous solutions of bio- 
logically active compounds (abs), §25 
of roentgen rays on cells cultivated in vitro 
(abs), 209 
of roentgen rays on sulfonamides in vitro (abs), 
525 
EGG-sHELL calcifications in silicosis, 439 
Empyema thoracis, nontuberculous, in children (abs), 
617 
ENCEPHALITIS, acute, roentgen therapy for, 597 
Enpocrine disorders, early recognition of, in child- 
hood by roentgenograms of wrist to deter- 
mine ossification index, 55 
Enpomerriosis (abs), 304 
ENDOTHELIOMA of peritoneum (abs), 310 
E.NTEROCOLITIS, roentgen evidence suggesting, asso- 
ciated with prolonged cathartic abuse (abs), 
628 
Epito1a without adenoma sebaceum (abs), 418 
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ERYTHEMA NODOSUM, etiology of (abs), 418 
Esopuacitis, acute and chronic, roentgenologic as- 
pects of (abs), 620 
EsSOPHAGOBRONCHIAL fistula (abs), 619 
EsopuHacus, application of kymography to move- 
ment of (abs), 199 
chronic peptic ulceration of (abs), 620 
compression and erosion of (abs), 415 
lesions of, in generalized progressive scleroderma 
(abs), 198 
thoracic, carcinoma of (abs), 419 
ErtoLocy of undescended scapula and related syn- 
dromes (abs), 316 
E.USTACHIAN TUBE, primary carcinoma of (abs), 616 
E.XOPHTHALMOS, progressive, roentgen therapy of or- 
bital-pituitary portals for, following sub- 
total thyroidectomy (abs), 420 
E.xTREMITIES, correlation of disability with roentgen 
findings in (abs), 314 


F ACTITIAL reactions in connection with irradiation of 
pelvis (FE), 180 
FAMILIAL vertebral dystrophy (abs), 411 
Femur, evolution of circulation in developing head 
and neck of (abs), 414 
incidence of irradiation fractures of neck of, 62 
insufficiency fracture in neck of (abs), 414 
Femurs, healing of radiation fractures of necks of 
(abs), 422 
FETOMETRY, roentgen, new formula (abs), 97 
Ferus, roentgen diagnosis of disproportion between 
size of fetal head and that of (abs), 310 
FILARIASIS, evaluation of roentgen therapy in, 483 
FILING syYSTEM, roentgenological, adapted from 
“Standard Nomenclature of Disease,” 385 
Fits, roentgen, method of foreign body localization 
using two parallel, 189 
small roentgen, in tuberculosis control (abs), 94 
FILTER-KILOVOLTAGE combinations, device for pre- 
vention of accidental radiation overdosage 
due to incorrect, 87 
FILTRATION, increased, for diagnostic purposes (abs), 
210 
FisTULA, arteriovenous, cardiac changes in, 423 
choledochoduodenal, 470 
esophagobronchial (abs), 619 
FisTULAE, roentgen exploration of (abs), 417 
FLUORIDE osteosclerosis from drinking water (abs), 
100 
F LUOROROENTGENOGRAPHY, spot film, with movable 
grid, 608 
Foor, lesions of inconstant sesamoids of (abs), 103 
ForEIGN Bopy localization, method of, using two 
parallel roentgen films, 189 
FRACTURE, insufficiency, in neck of femur (abs), 414 
isolated, anomalous development of first rib 
simulating, 161 
of bipartite carpal navicular (abs), 318 
tangential osteochondral, of patella (abs) , 407 
FRACTURES, irradiation, incidence of, of femoral 
neck, 62 
march (abs), 318 


march, etiological possibilities of (abs), 407 

of zygoma (abs), 616 

radiation, of necks of femurs, healing of (abs), 
422 

stress or fatigue, of bone (abs), 317 


GALLSTONES, intestinal obstruction due to (abs), 307 

Gastritis, hypertrophic, stimulating intramural 
tumor of stomach, 20 

GASTROILEAL ULCER, gastroileostomy and (abs), 623 

GasTROILEOsTomy and gastroileal ulcer (abs) , 623 

GASTROINTESTINAL TRACT, device for compression 
polygraph studies of, 194 

Gasrroscopy, comparison of roentgenological and 
findings with, in 200 dyspeptic soldiers 
(abs), 307 

GIANT CELL tumor, malignant, of lung, 582 

tumors, radiation therapy and late results (abs), 

§20 

Grip, movable, spot film fluororoentgenography 
with, 608 

Gyneco.ocy and obstetrics, uses and abuses of radi- 
ation therapy in (abs), 205 


Heap injuries (abs), 313 
Heart, changes in, in arteriovenous fistula, 423 
disease, curable, roentgen ray in (abs), 203 
disease, disseminated calcified and bony nodules 
in lungs associated with, 575 
echinococcus cyst of, 15 
evaluation of teleroentgenographic mensuration 
and cardiac roentgenoscopy in diagnosis of 
early mitral valve disease, 259 
pneumonic densities obscured by shadow of 
(abs), 620 
HEMANGIO-ENDOTHELIOMA of diaphragm, 373 
Hemanciomas, calcified, of liver, 446 
Hemoptysis in mitral stenosis (FE), 396 
Hepatitis, amoebic (abs), 95 
HERNIA, parasternal omental, roentgen diagnosis 
(abs), 310 
through esophageal hiatus in diaphragm, treat- 
ment of dysphagia from (abs), 621 
HERNIATED intervertebral disc, study of iodized oil 
column (abs), 411 
HERNIATION of cauda equina following laminectomy 
of sacrum (abs), 410 
of nucleus pulposus as complication of pre-exist- 
ing low back instability (abs), 101 
Herniations of intervertebral discs, myelography 
by use of pantopaque in diagnosis of, 319 
Hip, arthroplasty of, for osteoarthritis (abs), 102 
joints, significance of some developmental ab- 
normalities of (abs), 413 
new surgical table top and cassette holder for 
surgical roentgen examinations of (abs), 209 
History of carcinoma of cervix uteri (abs), 107 
HopcKIn’s DISEASE of urinary tract, 527 
Hormone content and secretion of adrenal medulla, 
effect of roentgen irradiation on (abs), 525 
HypDRONEPHROSIS, congenital, caused by polar ar- 
tery, 273 
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HyporHALAMic region, motor changes observed 
fluoroscopically in colon of patient with 
tumor in (abs), 626 

osteochondral (abs), 409 


ILerris, regional, manifestations of, observed sig- 
moidoscopically (abs), 95 
INDUsTRY, protection against radiations in (abs), 211 
protection in radiology in (abs), 211 
Inrant, fatal case of hemangio-endothelioma of di- 
aphragm in, 373 
INFANTS, roentgenologic pattern of small intestine in 
(abs), 95 
Injuries, low back, evaluation of disability in( abs), 
314 
of head (abs), 313 
INTERVERTEBRAL Disc, herniated, study of iodized 
oil column (abs), 411 
myelography by use of pantopaque in diagnosis 
of herniations of, 319 
protrusions, roentgen demonstration by tan- 
talum powder of sinuses resulting from ex- 
traction of, 157 
INTESTINAL TRACT, lower, factitial reactions of, in 
connection with irradiation of pelvis (E), 
180 
INTESTINE, danger dose of roentgen rays for mucosa 
of, in dogs (abs), 524 
injuries of, resulting from radiation treatment of 
uterine carcinoma (abs), 206 
large, benign tumors of, incidence and distribu- 
tion (abs), 96 
obstruction of, due to gallstones (abs), 307 
small, abnormalities of pattern of, in pancreatic 
lithiasis, 28 
small, roentgenologic examination of (E), 604 
small, roentgenologic pattern of, in infants and 
children (abs), 95 
INTRACRANIAL aneurysms, arteriography for demon- 
stration of, 341 
INTUSSUSCEPTION, enteric, in adults (abs), 262 
of stomach, §85 
lopizeEp o1L column, study of, in herniated interver- 
tebral disc (abs), 411 
unusual complication of intraspinal use of (abs), 
413 
IRRADIATION, bone changes following, 62 
of ovarian tumors, results of, 376 
of pelvis, factitial reactions in connection with 
(E), 180 
of uterus for benign conditions, malignancy sub- 
sequent to (abs), 206 
pelvic, pneumoperitoneum as aid in (abs), 108 
question of ureteral obstruction by (E), 291 
sickness, treatment of, with vitamin Bg (abs), 
24 


JeyunuM, multiple plasmocytoma of, 33 
KipNey, carbuncle of (abs), 310 


KILovo.t (peak) principles, optimum, military pho- 
toroentgen technique employing, 587 
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KNEE, cystic myxomatous tumors about (abs), 408 
joints, pathology of anomalies in, 213 
roentgen demonstration of semilunar cartilages 
of, 454 
Kymocrapny, application to esophageal movement 
(abs), 199 


Laminectomy of sacrum, herniation of cauda equina 
following (abs), 410 
Larynx, congenital stridor of (abs), 200 
Lesions of inconstant sesamoids of foot (abs), 103 
LEvuKEMIA, acute lymphatic, in childhood (abs), 416 
of urinary tract, 527 
Lirutasis, multiple diffuse pancreatic, 28 
Liver, calcified hemangioma of, 439 
Loca.izaTION, foreign body, method of, using two 
parallel roentgen films, 189 
Luna, agenesis of (abs), 91 
congenital aplasia of, 129 
echinococcus cyst of (abs), 91 
infected cyst of (abs), 91 
lymphatic spread of metastatic cancer in, roent- 
gen appearance and pathology of, 109 
roentgenographic postero-medial border of 
(abs), 202 
LunGs, changes in, in cardiospasm, 124 
disseminated calcified and bony nodules in, as- 
sociated with mitral disease, 575 
importance of examination of sputum in evalu- 
ating parenchymal infiltration, 370 
malignant giant cell tumor of, 582 
roentgen manifestations of involvement of, in 
tularemia (abs), 621 
LympuHatic spread, intrapulmonary, of metastatic 
cancer, roentgen appearance and pathology 
of, 109 
LympHosarcoma of urinary tract, 527 
statistical study and evaluation of treatment 


(abs), 417 


MANDIBLE, osteochondroma of coronoid process of 
(abs), 99 
technique of roentgenography of condyles of, 
303 
MEASUREMENT, depth dose, materials for (abs), 212 
of female pelvis (abs), 96; (abs), 97 
of very soft radiation, behavior of thimble cham- 
bers when used for, 391 
roentgenographic, of spondylolisthesis, 230 
MEDIASTINUM, metastasis to, from carcinoma of 
right lower lobe bronchus (abs), 92 
MEDICAL practice, protection against radiations in 
(abs), 211 
new era in (E), 
MELANOMAS, cutaneous (abs), $21 
Meniscl, calcification in (abs), 407 
METASTASES, carcinomatous, to bone, value of 
roentgen therapy in (abs), 520 
of sternum (abs), 100 
to lymph nodes treated by subcutaneous roent- 
gen therapy (abs), 520 
METASTASIS, cancer, roentgen appearance and 
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pathology of intrapulmonary lymphatic 
spread of, 109 
to lung and mediastinum from carcinoma of 
right lower lobe bronchus (abs), 92 
Minnesota Society, 298 
Mirra disease, disseminated calcified and bony 
nodules in lungs associated with, 575 
stenosis, hemoptysis in (E.), 396 
valve disease, early, evaluation of teleroentgen- 
ographic mensuration and cardiac roent- 
genoscopy in diagnosis of, 259 
MorqQuio’s DISEASE, case observed during pregnancy 
(abs), 409 
Mouth, cancer of, intraoral radium treatment (abs), 
106 
Mucosa, prolapsed gastric (abs), 623 
MYASTHENIA GRAvis and thymus, relationship be- 
tween (abs), 618 
Mye.ocrapny by use of pantopaque in diagnosis of 
herniations of intervertebral discs, 319 
Mye toma, multiple, in a youth, 466 
solitary, of frontal bone, 573 


Navy, types of pulmonary tuberculosis which de- 
mand disqualification for active duty in 
(abs), 202 

Necrosis, avascular, of bone (abs), 315 

Neop.tasms See Tumors. 

New Hampsuire Roentcen Ray Society, 511 

NEWBORN, pneumomediastinum in, 7 

Nobu tes, disseminated calcified and bony, in lungs 
associated with mitral disease, 575 

NoMENCLATURE, standard (abs), 208 

NucLeus puLposus, herniation of, as complication 
of pre-existing low back instability (abs), 101 


Osstetrics and gynecology, uses and abuses of ra- 
diation therapy in (abs), 205 

OsstructIoON, acute, of colon, 132 

intestinal, due to gallstones (abs), 307 

Oponro1p, normal, position of (abs), 616 

OmenTAL hernia, parasternal, roentgen diagnosis 
(abs), 310 

OrAL cavity, relation of necrotizing bronchopneu- 
monia to radiation therapy of cancer of, 281 

OssiFICATION INDEX, early recognition of endocrine 
disorders in childhood by roentgenograms 
of wrist to determine, 55 

OsTEOARTHRITIS (abs), 101 

arthroplasty of hip for (abs), 102 

OsTEOCHONDRAL hypothyroidism (abs), 409 

OsTEOCHONDRITIS DISSECANS (abs), 408 

OsTEOCHONDROMA of coronoid process of mandible 
(abs), 99 

OsTEOGENESIS IMPERFECTA (abs), 408 

OsTEOGENIC neoplasms, ossifying and chondrifying 
primary, correlation of roentgenogram and 
pathological changes in (abs), 99 

OsTEOPATHIA CONDENSANS DISSEMINATA associated 
with coarctation of aorta (abs), 409 

OsreoscLerosis, fluoride, from drinking water (abs), 
100 
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Ovaries, result of irradiation of tumors of, 376 


Pancreas, aberrant tissue of, as roentgenologic 
problem, 277 
multiple diffuse lithiasis of, 28 
roentgen anatomy of, 28 
roentgen diagnosis of tumors of head of (abs), 
24 
PaNnTopaque, myelography by use of, 319 
PARENCHYMAL infiltration, importance of examina- 
tion of sputum in evaluation of, 37 
PATELLA, tangential osteochondral fracture of (abs), 
407 
ParHo.Locy of anomalies found in knee joints, 213 
of intrapulmonary lymphatic spread of meta- 
static cancer, 109 
roentgen, of chest in battle casualties, 1 
Patients of moderate means, tumor clinic for (abs), 
105 
PELVIMETRY, roentgen (abs), 628 
roentgen, new formula (abs), 97 
Pe.vis, development of conformation of (abs), 97 
factitial reactions in connection with irradiation 
of (E), 180 
female, comparative measurements of (abs), 96 
obstetric, classification of, based on size, men- 
suration and morphology (abs), 97 
pneumoperitoneum as aid in irradiation of 
(abs), 108 
Peptic ULCER, chronic, of esophagus (abs), 620 
large, diagnosis and treatment of (abs), 622 
treatment of (abs), 207 
PERIOSTEAL lesions in scurvy, 147 
PERITONEUM, endothelioma of (abs), 310 
PERTHES’ DISEASE, differentiation of osteochondral 
hypothyroidism from (abs), 409 
PHLEBOGRAPHY in phlebothrombosis (abs), 415 
PHLEBOTHROMBOsIS, phlebography in (abs), 415 
PHOTOELECTRIC timing in general roentgenography, 
474 
PHOTOROENTGEN technique, military, employing op- 
timum kilovolt (peak) principles, 587 
unit, stereoscopic, improvement in design of, 402 
PuysIcaL aspects of intracavitary radium treatment 
of carcinoma of cervix uteri (abs), 522; 
(abs), 523 
Puysics, limitations of, in radium therapy (abs), 526 
Pirie, ALEXANDER Howarp, 1875-1944, obituary, 
184 
portrait, 184 
PLACENTA PRAEVIA, roentgen diagnosis (abs), 98 
PLasmocytoma, multiple, of jejunum, 33 
P.astic roentgen film exposure holder, 404 
PLeuRA, involvement of, associated with primary 
atypical pneumonia, 244 
roentgen manifestations of involvement of, in 
tularemia (abs), 621 
PLEURAL line, postero-mesial (abs), 202 
PNEUMOMEDIASTINUM in newborn, 7 
PNEUMONIA, atypical, of probable virus origin (abs), 


94 
atypical,”pathological changes in (abs), 93 
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densities of, obscured by cardiac shadow (abs), 
620 
primary atypical (abs), 200 
primary atypical, pleuritic involvement associ- 
ated with, 244 
primary atypical, of unknown etiology (abs), 93 
virus, incidence and clinical features of (abs), 92 
PNEUMOPERITONEUM as aid in pelvic irradiation 
(abs), 108 
PoLyGRAPH studies of gastrointestinal tract, device 
for, 194 
Po.yosroric fibrous dysplasia (abs), 100 
Po.yporp lesions of colon of children (abs), 625 
PoLyposts, multiple gastric (abs), 623 
PREGNANCY, case of Morquio’s disease observed dur- 
ing (abs), 409 
roentgen determination of size of subpubic angle 
in (abs), 310 
roentgen diagnosis of disproportion between size 
of fetal head and that of fetus (abs), 310 
ProcipENTIA, complete, carcinoma of cervix com- 
plicated by (abs), 523 
PROSTATE GLAND, Carcinoma of (abs), 312 
treatment of carcinoma of (abs), 523 
ProrecTION against radiations in medical and in- 
dustrial practice (abs), 211 
in industrial radiology (abs), 211 
PsEUDARTHROSIS of first ribs, 49 
PyeELiris, radiopaque membranous, following sul- 
fonamide therapy (abs), 311 
PyeELoGRAPHY and space-filling lesion (abs), 311 
Py.Lorus, pedunculated tumors of stomach prolaps- 
ing through (abs), 203 
roentgen sign of stenosis of (abs), 307 


Rapiation fractures of necks of femurs, healing of 
(abs), 422 
overdosage, accidental, due to incorrect filter- 
kilovoltage combinations, device for preven- 
tion of, 87 
protection against, in medical and industrial 
practice (abs), 211 
therapist, and roentgen and radium therapy 
(E), 81 
therapy of cancer of oral cavity, relation of 
necrotizing bronchopneumonia to, 281 
therapy, quality, area and distance relationship 
for Ds, Dio and Di; in (abs), 212 
therapy, uses and abuses of, in obstetrics and 
gynecology (abs), 205 
therapy, volume dosage in, 77 
treatment of uterine carcinoma, intestinal in- 
juries resulting from (abs), 206 
very soft, behavior of thimble chambers when 
used for measurement of, 3g! 
RADIATIONS, ionizing, effect of, on broad bean root 
(abs), 526 
Secrion, Los Angeles County Medi- 
cal Association, $11 
RaptoLocy, industrial, protection in (abs), 211 
second Inter-American Congress of, 400 
three year rotating service in, 188 
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RADIOTHERAPY, beam direction in (abs), 208 
direct and indirect, 491 
Rapium, dosage calculations for various combina- 
tions of parametrial needles and _ intra- 
cervical tandems (abs), 107 
medical uses of (abs), 209 
therapy, and radiation therapist (E), 81 
therapy, limitations of physics in (abs), 526 
treatment, intracavitary, physical aspects of, in 
carcinoma of cervix uteri (abs), 522; (abs), 
treatment, intraoral, of cancer of mouth (abs), 
106 
treatment of granular or hypertrophied lateral 
pharyngeal tonsillar bands (abs), 420 
Reactions, factitial, in connection with irradiation 
of pelvis (E), 180 
Rectum, carcinoma, radiation therapy in (abs), 524 
constricting lesions of (abs), 309 
Ris, first, anomalous development of, simulating 
isolated fracture, 161 
Riss, first, pseudarthrosis, synchondrosis and other 
anomalies of, 49 
Ricier, Leo G., an appreciation, 298 
ROENTGEN examination of urinary tract, 527 
exploration of sinus tracts, fistulae and infected 
cavities (abs), 417 
film exposure holder, plastic, 404 
films, method of foreign body localization using 
two parallel, 189 
films, small, use of, in tuberculosis control (abs), 
94 
findings, correlation of disability with (abs), 313; 
(abs), 314 
irradiation, effect of, on hormone content and 
secretion of adrenal medulla (abs), 525 
irradiation, intravaginal, of cancer of cervix 
(abs), 204 
pelvimetry (abs), 96; (abs), 97; (abs), 628 
radiation, changes after treatment of unpro- 
tected brain with large doses of, 171 
radiation, lethal action of (abs), 526 
-ray beam direction in radiotherapy (abs), 208 
-ray distribution at 60-140 kv. (peak) (abs), 210 
-ray dosage, response of cells in vitro to varia- 
tions in (abs), 525 
rays, danger dose of, for intestinal mucosa in 
dogs (abs), 524 
rays, effect of, on aqueous solutions of biologi- 
cally active compounds (abs), 525 
rays, effect of, on cells cultivated in vitro (abs), 
209 
rays, effect of, on sulfonamides in vitro (abs), 525 
rays, supervoltage, treatment of carcinoma of 
bladder by (abs), 522 
therapy and radiation therapist (EF), 81 
therapy for acute encephalitis, 597 
therapy in filariasis, evaluation of, 483 
therapy of acute subdeltoid bursitis (abs), 422 
therapy of orbital-pituitary portals for progres- 
sive exophthalmos following subtotal thy- 
roidectomy (abs), 420 
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therapy, short distance, with standard appa- 
ratus (abs), 208 
therapy, subcutaneous (abs), 520 
supervoltage, of carcinoma of cervix (abs), 204 
therapy, value of, in carcinomatous metastases 
to bone (abs), 520 
ROENTGENOGRAM of normal vertebral body, relative 
importance of cortex and spongiosa in, 40 
ROENTGENOGRAMS of wrist, early recognition of en- 
docrine disorders in childhood by, to deter- 
mine ossification index, 55 
ROENTGENOGRAPHIC mensuration of spondylolisthe- 
sis, 230 
RoENTGENOGRAPHY, device for accurate centering of 
stomach in, 517 
increased filtration in (abs), 210 
of condyles of mandible, technique of, 303 
photoelectric timing in, 474 
ROENTGENOLOGICAL filing system adapted from 
“Standard Nomenclature of Disease,” 385 
ROENTGENOLOGISTS welcome to meetings of three 
radiological societies in London, 400 
RoENTGENOLOGY, classification and filing in depart- 
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Film base marks time 


ERE IS a stopping-off place 

for film base, one of many 

such intermediate storage rooms 
in the Du Pont film plant. 


Large quantities of Du Pont 
blue safety base, ready for 
coating with sensitized emul- 
sion, are held in these vaults for 
use in the manufacture of Du 
Pont X-ray Film. The label at- 
tached to each roll carries the 
complete history of its produc- 
tion up to this point. 


These storage vaults are fire- 
proof and spotlessly clean. Air- 
conditioning keeps them dust 
free and maintains temperature 
and humidity at the proper lev- 
els. The film base is further pro- 


tected by Cellophane, which 
gives the rolls their crinkled 
appearance. 

Clarity of base is but oneof the 
many essential characteristics 
assured by laboratory-controlled 
manufacturing operations and a 
program of constant research at 
the Du Pont film plant. Through- 


out the manufacturing process, 


every precaution is taken to 
produce a film with all of the 
qualities needed for high-grade 
radiographs. 


E. I. du Pont de Nemours & Co. 
(Inc.), Photo Products Dept. 
Wilmington 98, Delaware 


In Canada: 
Canadian Industries, Ltd. 


X-ray film is a critical material—don’t waste it. 
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for instantaneous recording 
of spasmodic motion... 


Here in the Westinghouse Spot Film Fluoro- 
graph is the instantaneous action you need to 
catch involuntary and spasmodic motion for all 
types of examinations—rugae patterns, myelo- 
grams, foreign bodies, arteriograms, esophagus 
and gastro-intestinals. 

For on-the-spot radiography, this unit com- 
bines high flexibility with smooth operation. 
Cassette loading is rapid and vibration-proof, 
assuring crisp, clear radiographs. Operation is 
so simple—only one hand is needed—the palpa- 
tion and manipulation are done easily. Inter- 
changeable cones permit three sizes of negatives 
on the 8” x 10” screen, and special controls 
prevent x-ray over-exposure. Changeover from 
fluoroscopy to radiography is automatic when 
cassette begins travel. 

This delicately-balanced instrument offers 
quiet, sensitive and swift performance for 
examinations in all positions. Your nearest 
Westinghouse office can give you complete 
details on the Westinghouse Spot Film Fluoro- 
graph. Or write Westinghouse Electric Cor- 
poration, X-ray Division, Baltimore 3, Mary- 
land. J-02044 


Cassette travel is 
automatic and vibra- 
tion-proof, initiated by 
simple pushbutton. 
Fluorograph is inter- 
changeable with stand- 
ard 12” x 16” fluoro- 
scopic screen, 
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